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CRUSHED  QUARTZ  AND  ITS  SOURCE. 

HE  numerous  uses  to  which  quartz,  in  its  various  forms  may  be  put,  fall 
naturally  into  three  groups,  according  as  to  whether  it  is  used  in  the  nat- 
ural state,  or  must  previously  undergo  snme  process  of  sawing  and  cutting, 
or  of  crushing.     Of  the  first  group  the  best  examples  are  the  quartz  sand 
used  in  the  manufacture  of  glass  and  p<jttery,  and  the  impalpable  powder 
made  up  of  the  silicious  remains  of   microscopic  organisms,  which  is  so 
extensively  used  for  polishing   purposes   under  the  name  of    Tripoli.     In 
the  second  group,  the  great  number  of  quartz  gems,  and  the  more  plebeian 
grindstones,  whetstones  and  oilstones  will  serve  as  illustrations;  while  in 
the  third  group  is  found  the  powdered  form  of  the  mineral,  so  important  as 
an  abrasive.     Its  value  in  this  line  results  from  the  sharp  angularity  of  the 
minute  grains  formed  by  the  process  of  crushing,  and  whether  used  for 
etching   by  the  sand   blast,  or  simply  in  the  manufacture  of  our  common 
sand  paper,  it  is  far  more  effective  than  the  more  rounded  grains  of  the 
natural  sands  which  are  sometimes  employed.     The  same  is  true,  though 
to  a  lesser  degree,  in  the  processes  of  grinding  and  polishing  employed  in 
stone- working.     In  recent  years  there  has  also  been  a  considerable  annual 
output  of  quartz  crystal,  crushed  to  an  impalpable  powder,  and  used  in  wood 
finishing.     On  applying  a  mixture  of  powder  and  oil,  the  oil  at  once  strikes 
into  the  pores  of  the  wood,  carrying  the  powder  with  it,  and  rendering  it 
capable  of  taking  a  high  polish. 

The  principal  sources  of  quartz,  as  given  in  the  Eighteenth  Annual 
Report  of  the  United  States  Geological  Survey,  are  in  Maryland,  Maine, 
Connecticut  and  Mas.sachusetts.  To  these  should  also  be  added  New 
Hampshire,  where  considerable  amounts  are  known  to  occur,  and  where  its 
mining  is  carried  on  to  a  certain  extent.     The  fact  that  little  has  been  written 
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of  the  deposits  of  this  state  may  serve  to  render  the  few  facts  here  presented 
of  some  interest.  The  great  abundance  of  quartz  in  comparison  with  the 
rather  limited  demand,  combine  to  render  its  mining  unprofitable  except  as 
incidental  to  the  mining  of  the  more  valuable  mica  and  feldspar  with  which 
it  is  almost  universally  associated  in  New  Hampshire  and  elsewhere. 
These  three  minerals  make  up,  essentially,  the  rock  variously  known  as 
giant-granite,  graphic-granite  or  pegmatite.  The  former  name  is,  indeed, 
appropriate,  for  the  crystallization  of  the  minerals  is  on  a  gigantic  scale 
Thus  in  the  case  of  feldspar,  crystals  having  a  diameter  of  several  feet  are 
common,  and  in  one  instance  a  single,  though  imperfect,  crystal  having  a 
diameter  of  nearly  twenty  feet  was  observed  by  the  writer  in  one  of  the 
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giant-grranites  of  New  Hampshire.  Likewise  sheets  of  mica  two  and  a 
half  feet  in  diameter  were  observ'ed,  and  it  is  said  that  a  sheet  from  the  old 
Ruggles  mine  at  Grafton,  now  at  Windsor  Castle,  England,  measures  36x60 
inches.  It  may  be  interesting  to  note  in  this  connection  that  the  first 
knowledge  of  mica  in  New  Hampshire  was  in  1642,  when  Darley  Field,  an 
adventurous  and  highly  imaginative  THshman,  came  home  from  a  ramble 
through  the  then  almost  unknown  White  Mountains,  with  wild  tales  of  the 
mountains  and  vivid  descriptions  of  their  riches  including  stories  of  im- 
mense plates  of  "muscovy  glass"  (mica)  forty  feet  in  length. 


CRUSHED  QUARTZ  AND  JTSSOURLh. 


Unlike  the  feldspar  and  mica,  the  quartz  does  not  occur  in  crystals. 
The  giant  granite  of  New  Hampshire,  like  the  common  granite,  is  essen- 
tially an  igneous  rock,  in  which  the  mica  and  feldspar  were  the  first  to 
crystallize,  while  the  quartz,  being  the  last,  was  forced  to  content  itself  with 
the  space  the  other  two  had  left.  It  is  for  this  reason  that  it  occurs,  not  in 
a  definite  crj'stalline  form,  but  in  irregular  masses  of  various  shapes  and 
sizes.  These,  however,  are  often  far  from  insignificant  in  size,  as  the  fol- 
lowing list  of  some  of  the  large  masses  of  New  Hampshire  will  show: 
Osgtxjd's  Ledge,  Ac  worth,  .50x45  ft;  Silver  Mt.,  Lempster,  60x12  ft;  Crys- 
tal Mt.,  L,empster,  20x7  ft.;  Beryl  Mt.,  Acworth,  25  ft,  wide  and  very 
long;  Alger's  Hill,  Grafton,  25  ft.  wide.  A  portion  oi  one  of  these  large 
masses  is  shown  in  illustration. 

In  some  cases  there  has  been  insufficient  quartz  to  entirely 
fill  up  the  spaces  left  after  the  feldspar  and  mica  have  crystallized,  and  we 
then  have  open  spaces' or  p(}ckets  remaining  in  the  mass  of  the  rock.  Here, 
unlike  the  case  in  the  more  massive  parts,  we  often  find  quartz  crystals  im- 
planted upon  the  roof  and  sides  of  the  pocket.  A  pocket  of  this  sort  at 
the  Palermo  mica  mine,  North  Groton,  was  said  by  the  superintendent  to 
have  been  ten  feet  in  diameter,  and  a  quartz  crystal  over  three  feet  in  diam- 
eter which  was  taken  from  the  roof  of  the  pocket  may  be  seen  at  the  mine. 

The  quartz  is  usually  clear  milky  white  in  color,  but  is  sometimes  char- 
acterized by  a  rich,  though  pale,  rose  color,  as  was  the  case  of  the  mass 
which  is  here  illustrated.  The  milky  color  is  due  to  the  presence  of  milt- 
ions  of  microscopic  cavities  distributed  throughout  the  mass.  Sometimes 
cavities  are  visible  to  the  eye  and  may  have  movable  bubbles  floating  on  the 
liquid  filling  them  (water). 

From  a  distance  the  giant-granite,  especially  where  rich  in  quartz,  (on 
which  lichens  do  not  gather),  often  presents  the  appearance  of  snow.  In- 
deed in  cases,  the  resemblance  is  so  close  that  even  one  who  is  acquainted 
with  this  type  of  granite  may,  if  in  an  unfamiliar  locality,  be  unable  to 
distinguish  the  difference  at  a  distance  of  a  mile  or  more. 

The  giant-granite  from  which  the  quartz  is  obtained  occurs  sometimes 
as  dikes,  sometimes  as  great  lines  between  the  strata,  and  sometimes  as 
great  irregular  masses  or  bosses  having  no  relation  to  the  bedding  of  the 
inclosing  rock.  This  inclosing  rock  is  usually  either  granite  or  schistose, 
the  latter  being  the  most  common  and  the  giant-granite  the  most  exten- 
sively developed  in  it.  This  was  notably  the  case  in  New  Hampshire. 
Its  relations  to  the  inclosing  rock  are  essentially  igneous  in  character,  and 
it  is  closely  related  to  the  nridinary  granite  in  origin.  There  is,  however, 
one  important  difference,  namely,  the  presence  of  water  in  the  former  while 
in  a  melted  state.  Impossible  as  it  may  seem,  it  has  been  proved  by  experi- 
ment that  the  presence  of  water  in  a  highly-heated  rock  aids  fusion,  and 
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likewise  helps  the  rock  to  remain  molten  much  longer  than  would  other- 
wise be  the  case.  Thus  in  the  giant-granite,  the  presence  of  water,  com- 
bined with  the  great  depth  below  the  surface  at  which  it  hardened,  tended 
to  render  the  process  of  cooling  a  .slow  one,  giving  ample  time  for  the 
growth  of  crystals  of  great  size.  The  case  illustrates  how  great  a  differ- 
ence an  apparently  slight  variation  of  composition  may  produce.  The 
same  molten  mass  which  ordinarily  produces  our  common  fine-grained 
granite  will,  if  a  slight  amount  of  water  is  present,  form  on  cooling  a  rock 
in  which  the  crystals  are  of  gigantic  proportions,  and  which  in  general 
as|)ect  bears  no  resemblance  to  the  former.  The  one  furnishes  our  best 
building  stone,  the  other  is  our  chief  supply  of  mica,  feldspar  andq  uartz. 
Boston,  Mass.  Myron  L  Fuller. 


PUMICE  STONE  IN   STORAGE  BATTERIES. 

IT  has  long  been  the  desire  of  electricians  to  perfect  a  practical  storage 
battery,  but  of  all  the  different  systems  that  have  been  devised  since  the 
days  of  Faure  and  Plante,  each  and  all  have  presented  internal  infelicities 
which  have  prevented  their  coming  into  general  use,  much  as  they  have 
been  desired.  The  Germans,  however,  seem  to  have  made  a  long  step  to- 
wards solving  the  problem  of  a  practical  storage  battery,  and  one  factory 
now  in  Germany  turns  out  fifty  tons  of  batteries  per  day.  One  of  the  most 
ingenious  innovations  in  the  storage  cells  has  been  the  admixture  of  granu- 
lated pumice  stone  with  the  lead  from  which  the  storage  plates  are  to  be 
molded.  The  heat  from  the  molten  lead  expands  the  air  contained  in 
the]  pores  of  the  pumice  stone,  and  in  this  way  an  infinite  number  of  cells 
are  formed  throughout  mass  of  lead.  The  porosity  thus  obtained  is  so 
great  that  a  plate  9x7  J4  inches  will  absord  five  and  one-half  ounces  of 
water.  If  desired,  the  pumice  stone  can  be  removed  at  will,  but  as  a  mat- 
ter of  fact,  being  electrically  inert,  and  as  there  is  but  10  per  cent,  of  solid 
matter,  its  presence  is  of  little  account  either  one  way  or  the  other.  By 
this  method  an  enormous  range  is  available,  both  in  the  elements  of  weight 
and  porosity.  It  is  hof>cd  that  by  the  use  of  this  spongy  form  of  lead  a 
return  may  be  permitted  to  the  earlier  and  simpler  Plante  type  of  cell, 
which  of  late  has  given  way  to  the  Faure  system,  in  which  the  active  ma- 
terial is  mechanically  applied  to  the  plate.  The  new  spongy  cell  has  a 
large  natural  surface  of  "active  material,"  whether  the  plates  be  thick  or 
thin,  and  it  is  held  with  absolute  security  in  the  innumerable  pockets  of 
the  body  of  the  plate.  The  use  of  pumice  stone  is  certainly  a  most  in- 
genious application  of  means  to  an  end. — Stonemason. 
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PAUL  CABLE  HOIST. 


HE  cable  hoist  conveyor  plant,  recently  built  by  The  Trenton  Iron  Com- 
pany for  the  United  States  Government  at  St.  Paul,  possesses  some 
novel  features,  and  is  such  a  radical  departure  from  the  existing 
methods  that  it  cannot  fail  to  be  of  interest  to  quarry  men  and  others 
who  have  heavy  loads  to  handle.  The  distinguishing  feature  of  this 
line  is  the  absence  of  fall  rope  carriers,  which  have  been  necessary 
teretofore  lor  supporting  the  hoisting  rope.  The  functions  of  these 
fall  rope  carriers  have  been  so  fully  set  forth  in  the  columns  of  this  journal, 
and  are  so  well  known,  that  it  will  not  be  necessary  to  consider  their  con- 
struction and  relative  merits  further  than  to  say  that  the  best  of  them  are 
objectionable  and  a  constant  source  of  trouble.  The  arrangement  of  the 
St.  Paul  plant  has  practically  solved  the  problem  of  dispensing  with  these, 
and  marks  an  advance  in  the  capabilities  of  lines  of  this  class.  This 
arrangement  is  fully  covered  by  patents  owned  by  The  Trenton  Iron  Com- 
pany, and  is  known  by  the  names  of  the  patentees  (Louis  E.  Laurant  and 
Edward  E.  Cherry)  as  the  Laurent- Cherry  System.  An  engine  with  two 
drums  is  required,  as  in  other  hoist  conveyor  plants  of  this  class,  one  for 
operating  the  hoisting  rope  and  the  other  the  traversing  rope,  or  a  rope  that 
moves  the  carriage.  The  hoisting  rope  in  lines  as  heretofore  constructed 
winds  on  an  ordinary  grooved  drum,  and  is  conducted  directly  through  fall 
rope  carriers  and  the  carriage  to  the  fall  block,  and  the  traversing  rope 
which  works  in  an  endless  circuit  is  operated  by  a  drum  with  a  shallow 
concave  rim.  or  a  rim  with  a  groove  semi-elliptic  in  shape  in  section.  In  the 
Laurent-Cherry  System,  however,  both  ropes  are  operated  in  endless  cir- 
cuits, and  both  drums  therefore  have  elliptic  grooved  rims,  the  ropes  being 
lapped  a  sufficient  number  of  times  about  these  to  give  the  necessary  fric- 
tional  contact.  The  hoisting  rope,  starting  with  the  end  which  is  fastened 
to  the  fall  block,  after  making  the  necessary  number  of  laps  about  the 
sheaves  in  the  carriage  and  fall  block,  is  conducted  to  a  sheave  in  the  top 
of  the  tail  tower,  around  this  to  a  sheave  in  the  top  of  the  head  tower, 
thence  down  to  the  engine  drum  and  around  this  as  many  times  as  may  be 
necessary,  and  thence  around  a  take-up  sheave,  by  means  of  which  a  uni- 
form tension  is  maintained,  and  back  to  a  point  on  the  rope  itself  between 
the  carriage  and  the  tail  tower,  where  it  terminates,  and  is  secured  by  a 
patented  double  swivel  attachment.     The  rope  thus  makes  what  is  practic- 
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ally  an  endless  circuit  to  which  a  short  piece  is  attached,  but  which  in 

reality  is  simply  an  exten-  

sion  of  the  one  end,  some 
200  or  300  feet  long  that 
leads  to  the  fall  block,  or 
long  enough  to  allow  for  the 
greatest  vertical  lift  and  yet 
not  so  long  as  to  over- 
balance the  unloaded  fall 
block  and  prevent  it  de- 
scending In  thus  dispens- 
ing with  fall  rope  carriers, 
the  expense  of  maintaining 
these  is  not  only  obviated 
but  it  becomes  practicable 
to  move  the  carriage  at  dou- 
ble the  speed  of  lines  using 
fall  rope  carriers,  so  that 
the  capacity  to  handle  a  cer- 
tain amount  of  material  in 
a  given  time  is  correspond- 
ingly increased. 

The  St.  Paul  plant  is 
used  in  the  construction  of 
what  is  known  as  Lock  and 
Dam  No.  2,  which  is  one  of 
a  series  of  four  designed  for 
the  improvement  of  navi- 
gation in  the  Mississippi 
River  between  Minneapolis 
and  St.  Paul  by  the  United 
States  Government  under 
the  direction  of  Major  Fred- 
erick V.  Abbot.  The  fol- 
lowing notes  are  taken  from 
a  paper  by  Mr.  R.  D.  Sey- 
mour,the  engineer  in  charge 
of  erection,  read  before  the 
Western  Society  of  Engi- 
neers, Sept.  8th  1898:  The 
towers  it  will  be  observed 
from  the  accompanying  il- 
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THE  ST.  PAUL  CABLE  HOIST. 


lustration  are  mounted  upon  trucks,  so  that  the  entire  line  can  be  shifted 
as  the  work  progresses  and  is  similar  io  this  respect  to  the  cable  hoists  used 
on  the  Chicago  Drainage  Canal.  The  clear  span  between  the  towers  is  1,150 
ft.,  the  longest  yet  made  with  a  movable  plant.  The  head  tower  is  44  ft.  in 
height  above  the  rails,  on  which  the  trucks  run.  and  the  tail  tower,  owing 
to  the  difference  of  level  in  the  banks  of  the  river,  but  30  ft.  high.  These 
towers  and  trucks  are  constructed  in  the  mo!>t  substantial  manner  of  Oregon 
fir;  the  main  posts  being  12"xl2"  and  cross  bracing  and  ties  3"xl2".  The 
platforms  of  the  trucks  are  made  of  12"xl2"  sills  with  3"  plank  spiked  on, 
the  platform  of  head  tower  measuring  56  ft.  in  length  by  32  ft.  in  width, 
and  the  tail  tower  platform  42'x23'.  These  platforms  are  rigidly  trussed 
with  iron  rods,  those  under  the  head  tower  upon  which  the  engine  rests  being 
\.%"  in  diameter.  The  tracks  are  laid  with  63  pounds  steel  rails  on  cedar 
ties"  18  apart,  every  fourth  tie  extending  through,  so  as  to  preserve  the 
relative  distances  apart  of  the  tracks.  The  outside  lines  of  rails  are 
securely  braced  against  the  direction  of  the  thrust. 

The  main  cable  is  of  the  E'atent  Locked  wire  construction  2"  diameter 
and  is  anchored  to  the  outer  ends  of  the  platform  by  adjustable  tackles,  one 
of  the  blocks  of  which  shows  in  the  view  of  the  head  tower.  The  reason 
for  anchoring  the  cable  in  this  way  was  owing  to  the  fact  that  the  loading 
was  nearly  all  done  in  one  place,  and  it  was  therefore  stipulated  in  the 
specifications  that  the  arrangement  must  be  such  that  the  cable  could  be 
shifted  occasionally  in  order  to  distribute  the  wear  at  the  loading  place  over 
as  great  a  surface  as  possible.  The  line  is  operated  by  an  engine  with  10"xl2" 
double  cylinders,  rated  at  50-H.  P..  and  is  capable  of  handling  a  five- 
ton  load  at  a  traversing  speed  of  800  ft.  per  minute;  in  fact  it  has  been  run 
at  a  speed  of  over  1,200  ft.  per  minute;  without  any  appreciable  vibration. 
The  boiler  used  is  of  a  pattern  commonly  known  as  the  Scotch  Marine,  with 
internal  fire-box,  rated  at  6o-H.  P. 

The  hoisting  and  hauling  ropes  are  of  cast  steel,  ^"  diameter,  19  wires 
to  the  strand,  of  the  ordinary  lay;  as  these  are  not  subjected  to  the  abrasion 
caused  by  being  run  through  fall  rope  carriers,  the  life  of  these  ropes  is 
greatly  extended.  The  large  sheave  just  back  of  the  head  timbers  of  the 
tail  tower  (sec  illustration)  is  one  around  which  the  hoisting  rope 
passes.  As  the  swivel  connection  has  to  pass  around  this  sheave,  it  is  made 
with  specially  wide  flanges.  In  this  particular  case,  however,  the  swivel 
connection  would  only  touch  this  sheave  when  the  carriage  is  within  200  ft. 
of  the  tail  tower,  which  would  be  verj' seldom,  as  about  90  per  cent,  of  the 
work  to  be  done  is  in  the  middle  of  the  span  and  near  the  East  bank. 


CONCRETE  FACING  ON  A  SANDSTONE  BLUFF.' 


HE  line  of  the  Chicago,  Milwaukee  &   St.  Paul  Railway  Com- 
pan>\    in    the   city   of  St.  Paul,  beginning  at  the   crossing  of 
Chestnut  street,  extends  with   an  ascending  grade    along   the 
face     of    a   bluff.      This    bluff   is   of    a   character     common 
to   the    Mississippi  River  bluffs   in   that  vicinity,  and  is  com- 
posed of  soft  sandstone  capped    with    an  irregularly   broken 
ledge   of  friable  limestone,   above  which  lie  mixed   together 
loose  sand,  gravel  and  boulders.     This  sandstone  disintegrates 
readily,  and  is  so  soft  that  it  wears  away  rapidly  under  the  in- 
fluence of  the  weather.     The  detritus  from  the  bluff  has  fre- 
quently to  be  removed  or  it  would  cover  the  railway  tracks,  and   the   wear- 
ing away    of  the   sandstone    leaves   the  limestone    ledge  and  the  boulders 
which  lie  above  it  in  a  precarious  condition,  threatening   the  safety  of  the 
trains  on  the  tracks  below.     From  time  to  time  it  has   been  neces.sary  to 
build  masonry  walls  on  the  face  of  this  bluff  for  the  protection  of  the  rail- 
way tracks.     The   photographs  submitted  with   this  paper  show  such  ma- 
sonry walls. 

In  the  summer  of  1897  it  was  decided  to  protect  an  additional  stretch  of 
the  bluff,  and  the  writer  concluded  to  use  a  concrete  facing  instead  of  cut- 
stone  masonry,  for  the  reasons  which  follow: 

He  assumed  that  the  stal  ility  of  the  sandstone  would  be  secured  if  it 
were  protected  from  the  rain  and  frost,  and  that  a  facing  of  concrete  or  brick- 
work would  furnish  protection  equal  to  that  of  cut-stone  masonry  at  a  sav- 
ing in  cost.  He  had  a  precedent  for  this  in  similar  work  that  he  had  put  in 
at  Fort  Snelling  to  support  some  dangerous  projections  of  rock  under  similar 
conditions,  At  Fort  Snelling  the  danger  seemed  imminent,  and  the  over- 
hanging rock  was  supported  by  brick  buttresses  or  pilasters,  and  the  adja- 
cent bluff  was  covered  with  brick  work  to  shed  the  water  from  it.  The 
Fort  Snelling  work  had  been  exposed  for  three  years,  and  had  served  its 
^^K  purpose  without  signs  of  deterioration  to  the  brickwork.  At  St.  Paul  he 
^^m  concluded  that  it  would  not  be  wise  to  make  a  snuxvth  face  to  the  bluff,  be- 
W  cause  it  would  cost  less  to  support  the  projecting  limestone  with  pilasters 

■  than  to  remove  it.     If  the  projecting  stone  had  been  removed  it  would  have 


resulted  in  loosening  the  adjacent  stone,  and  the  excavation  would  have  ex- 

*A  paper  read  before  the  Western  Society  of  Engineers  September  7, 
print  from  the  Journal  of  the  Society. 
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tended  beyond  the  railway  company's  right  of  way  into  valuable  city 
proi>erty. 

A  description  of  the  work  will  be  better  understood  by  reference  to  the 
illustration. 

In  Fig.  1  the  tracks  shown  in  the  foreground  are  those  of  the  Chicago, 
St.  Paul,  Minneapolis  and  Omaha  Railway  Company,  which  are  on  the  level 
bottom  land  at  the  foot  of  the  bluff.  The  double  track  line  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Company  lies  on  the  bench  which  is  sup- 
ported by  a  retaining  wall  of  stone  masonry.  At  the  left  is  shown  a 
protecting  wall  of  cut-stone  masonry.  In  the  background  is  shown  the 
work  under  discussion  at  an  early  stage  of  its  progress. 

The  loose  material  was  removed  from  the  face  of  the  bluff,  and  the  next 
operation  was  to  build  brick  pilasters  under  the  projecting  limestone.  Three 
of  these  pilasters  were  built,  the  one  nearest  to  the  left  is  6'0"  wide  and 
4'3"  thick;  the  second  one  is  12'0"  wide  and  4'9"  thick;  and  the  third  one 
is  6'0"  wide  and  4'6"  thick.  The  dimensions  of  these  pilasters  give  an 
indication  of  the  sizes  of  the  stone  projections  which  they  support.  While 
the  work  was  in  progress,  a  heavy  section  of  limestone,  located  some  200 
feet  from  the  left,  tumbled  down  and  temporarily  obstructed  the  railway 
track,  but  its  unstable  condition  was  known,  and  there  was  nothing  in  the 
way  to  be  injured  by  its  fall.  By  reference  to  Fig.  2,  it  will  be  seen  that 
projecting  bricks  are  built  into  the  pilasters  near  their  inner  corners,  which 
bind  the  pilasters  and  the  concrete  facing  together. 

The  foundation  for  pilasters  and  concrete  facing  is  in  the  sandstone,  four 
feet  below  the  base  of  rail  of  the  railway  tracks,  the  footing  course  being 
two  feet  deep  and  ten  inches  wider  than  the  wall  above  it. 

The  supporting  frames  for  the  concrete  were  put  on  in  the  following 
manner; 

Bolts  were  put  into  the  sandstone  at  distances  apart  of  eight  feet  hori- 
zontally and  vertically.  With  special  augers  holes  were  bored  into  the 
sandstone  from  four  to  five  feet  deep,  inclining  downwards  so  that  the  bolts 
would  stand  perpendicular  to  the  face.  The  bolts  were  three-quarter  inch 
in  diameter  and  were  placed  in  the  holes  wilh  nuts  on  the  lower  ends,  the 
holes  being  then  filled  around  the  bolts  with  mortar,  a  process  easy  of  ac- 
complishment on  account  of  the  downward  inclination  of  the  holes.  The 
bolts  projected  about  eighteen  inches  beyond  the  face  of  the  sandstone  with 
their  ends  terminating  in  cast  iron  nuts  of  cruciform  section,  and  with  the 
threads  in  the  nuts  long  enough  to  engage  a  second  section  of  three-quarter 
inch  bolt.  This  second  section  of  bolt  held  the  uprights  in  place.  The 
uprights  consisted  each  of  two  planks  2x8  in  section  with  the  bolt  passing 
between  them.  The  planking  supporting  the  concrete  was  placed  against 
the  inner  edges  of  the  uprights.     This  framework  was  built  up  in  horizon- 
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tal  sections,  the  uprights  and  planking  used  at  the  lottom  being  afterwards 
used  again  higher  up  on  the  wall.  To  remove  the  planking  it  was  only 
necessary  to  unscrew  the  nuts  which  held  the  uprights,  and  when  the  con- 
crete wall  was  exposed,  the  short  ends  of  bolts  were  screwed  out,  lea%'ing 
the  wall  securely  bolted  to  the  sandstone,  and  the  bolt  holes  were  then  filled 
with  mortar.  It  was  not  considered  necessary  that  the  concrete  should  be 
bolted  to  the  sandstone,  but  the  bolts  were  required  to  secure  the  concrete 
frames,  and  the  easiest  way  lo  dispose  of  them  was  to  uncouple  and  remove 
the  short  ends,  and  such  value  as  they  give  in  holding  the  concrete  in  place 
is  gained  without  extra  cost. 

The  method  of  bolting  the  frames  to  the  bluff  is  shown  in  Fig.  i. 

The  work  had  to  be  carried  on  in  the  limited  space  between  the  railway 
tracks  and  the  bluff.  The  sand  for  concrete  was  brought  on  cars  and  de- 
posited outside  of  the  tracks  on  the  edge  of  the  bench  supporting  them,  as 
shown  in  Fig.  1.  The  broken  stone  was  brought  by  team  to  the  top  of  the 
bluff  and  dumped  through  a  chute  built  against  the  stone  wall,  as  shown  in 
Fig.  2.  The  mixed  concrete  was  deposited  by  wheelbarrows,  using  for  the 
lower  courses  an  inclined  runway  and  later  the  wheelbarrows  were  hoisted 
by  a  derrick  located  on  the  bluff.  This  derrick  is  shown  in  Fig.  1.  It  was 
operated  by  steam,  the  engine  being  placed  at  the  foot  of  the  wall. 

When  the  concrete  wall  was  built  up  to  the  limestone  ledge,  all 
loose  stone  and  dirt  was  removed,  and  the  vacant  spaces  carefully  filled  with 
concrete.  In  some  places  where  it  was  difficult  to  place  the  concrete,  brick- 
work was  used.  Fig.  4  shows  .some  of  this  brickwork  located  between  the 
projecting  pieces  of  limiestone. 

The  concrete  was  continued  from  the  top  of  the  limestone  ledge  to  the 
top  of  the  bluff,  and  special  care  was  taken  to  make  the  work  tight  at  the 
top  so  that  water  would  not  get  in  behind  the  concrete. 

The  four  engravings  show  the  conditions  in  different  stages  and  after 
the  completion  of  the  work,  the  finished  work  being  represented  by  Fig.  4. 
No  attempt  was  made  to  put  in  the  concrete  with  a  uniform  slope,  it  being 
fitted  against  the  formation  of  the  bluff.  This  is  plainly  shown  in  Fig.  4, 
where  a  considerable  depression  or  pocket  appears  at  the  left  of  the  tele- 
graph pole.  The  slope  uf  the  first  pilaster  is  11%"  in  24";  of  the  second 
pilaster  12>^"  in  24";  of  the  third  pilaster  13>4"  in  24",  while  the  slope  of 
the  concrete  varies  from  12)4"  to  17"  in  24",  so  that  the  general  average 
slope  of  the  work  is  approximately  1  horizontal  to  2  vertical. 

The  brickwork  was  laid  up  with  Milwaukee  cem&ot  mortar  except  the 
exposed  bricks,  which  were  laid  in  Portland  cement  mortar.  The  concrete 
was  made  with  4  parts  of  Milwaukee  cement  to  6  parts  of  sand  and  15  parts 
of  broken  stone;  and  was  faced  with  1  %  inches  of  Portland  cement  mor- 
tar, COP' posed  of  1  of  cement  to  2  of  sand.     The  mortar  facing  was  placed 
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at  the  same  time  as  the  concrete,  so  that  it  set  with  it,  making  a  perfect 
union.  Western  Portland  cement  made  at  Yankton,  S.  D.,  was  used  ex- 
cept for  a  small  portion  of  the  work,  for  which  Empire  Portland  cement 
was  supplied  to  make  up  a  shortage  of  the  Western. 

The  work  was  expensive  on  account  of  the  limited  space  for  working 
between  the  railway  and  the  bluff,  and  the  expensive  nature  of  the  concrete 
frames;  but  the  cost  per  yard  was  less  than  if  cut-stone  masonry  had  been 
used,  and  the  quantity  of  material  in  the  wall  was  also  less.  If  the  work 
were  to  be  done  over  again,  the  only  change  the  writer  would  recommend  is 
that  concrete  should  be  substituted  for  brick  in  the  pilasters,  as  being  equal 
in  quality  and  costing  less  than  the  brick  work.  The  work  has  been  in 
place  for  a  year  and  no  faults  appear  in  it.  For  siimilar  work  the  thickness 
of  the  concrete  facing,  may  in  many  cases  be  safely  reduced.  On  sand- 
stone of  this  class  all  that  is  required  is  that  it  should  be  protected  from 
the  weather,  but  care  must  be  taken  to  prevent  the  water  from  getting  in 
between  the  concrete  and  the  sandstone.  In  the  work  described,  the  walls 
are  thick  enough  to  support  the  broken  limestone,  boulders  and  earth,  as 
well  as  to  prevent  the  sandstone  from  wearing  away. 

The  following  figures  are  taken  from  the  records  of  the  work: 

DIMENSIONS. 

Height  of  sandstone 30  ft. 

Height  of  limestone  ledge .' 12  ft. 

Height  of  layer  of  sand,  gravel  and  boulders 14  ft. 

Height  of  wall  above  footing 56  ft. 

Depth  of  footing 2  ft. 

Length  of  wall 256  ft.  6  in. 

Average  thickness  of  brick  pilasters 4  ft.  6  in. 

Average  thicjcncss  of  concrete  footing 3  ft.  3  in. 

Average  thickness  of  concrete  facing  below  ledge 2  ft.  5  in. 

Average  thickness  of  concrete  facing  above  ledge 3  ft.  2  in. 

QDANTITIES- 

Brick  pilasters 141.5  cu.  yds. 

Brick  face  wall 26.0  cu.  yds. 


Concrete  footing 61 .2  cu.  yds. 

Concrete  face  wall  below  limestone  ledge. .  .  .1038.5  cu.  yds. 
Concrete  face  wall  above  limestone  ledge.  .  , .    195,0  cu.  yds. 


167.5  cu,  yds. 


1294.7  cu.  yds. 


Total  brickwork  and  concrete 1462.2  cu.  yds 

COST. 

Brickwork,  labor  $2.0^;  material,  $2.91;  total $  5.00  per  cu.  yd. 

Concrete,  labor  $1.83;  material,  $2.32;  total 4.15  per  cu.  yd. 

Brickwork  and  concrete  (average) 4.64  per  cu.  yd. 

Brickwork  and  concrete   (256'6")  wall. . 26.46  per  lin.  ft. 

Total   cost  of  wall  (256'6") $6,787.36 

Above  cost  covers  all  labor  and  material  expended  in  preparing  the 
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bluff  to  receive  the  wall;  builditig  the  wall  complete  and  removing  all  de- 
bris and  waste  material;  aud  rebuilding  fence  after  completion  of  work.  It 
also  includes  engineering  expense,  but  does  not  include  freight  charges  on 
cement,  sand  and  brick. 

The  work  was  done  by  the  Bridge  and  Building  Department  of  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  F.  E.  Rice  being  the 
engineer  in  direct  charge-  Onward  Bates,  C.  E. 


BUILDING  AND  WAGES  IN   NICE.  FRANCE. 

FROM  the  1st  of  September,  1897,  to  the  1st  of  September,  1898^  eighty 
new  buildings  have  been  erected  in  this  city,  at  a  cost  of  about  3,650,- 
000  francs  ($704,450),  says  United  States  Consul  Van  Buren,  under  date  of 
October  13,  These  buildings  consist  of  the  usual  medium-sized  villas,  the 
number  of  which  is  constantly  increasing  in  the  newer  quarter*  of  the  town, 
and  the  usual  apartment  houses  of  four  or  five  stories.  All,  without  ex- 
ception, are  bulk  of  stone,  the  exteriors  finished  in  plaster  or  cement,  or,  in 
a  few  cases,  in  stone. 

The  table  gives  scale  of  wages  paid: 


Workmea, 


W«gre». 


Superintending   mason per  hour. . 

Mason: 

First  class do... 

Second  class do  . . 

Laborers do... 

Youths do . , . 

Stone-cu  Iters: 

First  class do... 

Second  class do. . . 

Superintendinj;  carpenter do. . . 

Carpenter: 

First  class do . . . 

Second  class do . . . 

Plasterer: 

First  class do... 

Second  class do. . . 

Apprentice , -do  -. 

Marble  cutters  (Ifl  hours  per  dav) ...per  day, 

Martile  polishers  (If)  hours  per  day)  , do. . . 


U.S.  Eguivattnt. 
10.0% 

.0Q2 

.082 

J0.052to    ,057 

.036 

.1^ 
.115 
.202 

0.154 
.106 
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RXPLANATION  OF  THE  TANGENT  SYSTEM  BV  MEANS  OF  WHICH  THK 
BED  AND  JOINT  SECTIONS  MAY  BE  DEVELOPED,  TOGETHER  WITH  DIREC- 
TIONS, ETC.,  SHOWING  THEIR  APPLICATION  IN  PRACTICE  AT  THE  BANKER, 
AS  REQUIRED  IN  ORDER  TO  BRING  THE  STONES  TO  THE  SHAPE  DESIRED 
AT  A  RAIL  OR  COPING,  THE  PLAN  OF  WHICH  IS  A  QUARTER  CIRCLE  THE 
RISE  OR  INCLINATION  OF  THE  COPING  PLACED  OV^ER  ONE  TANGENT. 
THE  COPING  AT  THE  LOWER  JOINT  SURFACE  TO  MEET  A  LEVEL,  AT  THE 
UPPER  JOINT  SURFACE  TO  JOINT  AGAINST  AN  INCLINED  PIECE  OF 
STRAIGHT    COPING. 


ITH  the  diagrams  presented  at  this  plate  are  commenced  a  series 
of  drawings  and  explanations,  dealing  with  work  of  a  practical 
nature,  and  the  problems  introduced  are  for  the  most  part  copies 
of  work  already  constructed.  Rules  will  be  given  by  means  of 
which  the  necessary  patterns  may  be  developed,  and  the  stones 
worked  to  their  desired  shape  at  the  banker,  so'  that  the  student 
may  (if  he  so  desires)  be  enabled  to  cut  models  of  each  problem 
and  so  get  a  thorough  practical  knowledge  of  the  methods  here 
employed  and  explained. 

It  is  our  intention  at  each  example  to  explain.  Firstly:  The  projection 
of  the  patterns,  etc..  by  the  methods  as  taught  by  the  writers  of  the  tan- 
gent system  school.  Secondly:  The  "Prismoidal"  system,  or  the  system 
adopted  by  the  author  for  the  same  problem;  the  students  will  in  this  man- 
ner have  the  two  systems  presented  side  by  sid^,  and  the  practical  readers 
will  readily  see  the  superiority  of  the  latter  over  that  of  the  former,  as 
regards  both  the  time  saved  in  the  cuttings  and  in  the  quantity  of  stock 
required  out  of  which  to  form  the  twisted  coping.  We  have,  of  course,  at 
this  beginning  taken  a  very  simple  problem,  the  description  of  which  is 
given  above;  it,  as  may  be  noticed,  is  a  problem  similar  to  that  presented  at 
Plate  2— Figs.  4—7:  Plate  4,  Figs.  1—4:  Plate  6A,  Figs.  1—8;  and 
Plate  6  Figs.  1 — 5,  to  which  plates  we  shall  have  occasion  to  refer  our 
readers. 

At  this  drawing  the  plan  is  given  in  Fig.  1,  A — H — C  represents  the 
center;  1, — 6^ — P  the  convex:  and  6' — T — W  the  concave  curves  of  the 
coping.  As  may  be  noted,  the  coping  projects  a  distance  1,-— A,  and  N — 
6'  respectively,  outside  of  the  convex  a — b — c.  and  concave  face  curve  N — 


♦Copyrighted,  1897,  by  Cbas.  H.  Fox. 
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Q  of  the  wall.  The  plan  of  the  steps  are  given  in  a — m— k — b,  etc.,  and 
the  elevation  of  the  same  in  Nos.  1  to  6,  Fig,  2.  This  is  the  section 
obtained  at  a  vertical  place  parallel  with  that  of  the  tangent  plane  whose 
Hor-trace  is  given  in  C — B  Fig.  1,  This  tangent  plane  as  we  have  shown 
in  the  construction  of  the  cardboard  model,  explained  in  detail  at  Platej6,  is 
the  one  which  contains  the  full  inclination  of  the  section  plane  upon  which 
the  bed  mould  may  be  projected.  At  this  problem  X — A — D  of  Fig.  2, 
parallel  with  Z — Y  the  nose  line  of  the  steps  is  taken  to  represent  the  full 
inclination  of  the  section  plane.  This  however  is  not  a  corapulsorj'  con- 
dition, that  is,  the  inclination  of  section  plane  does  not  of  necessity  have  to 
be  parallel  with  the  nose  line  of  the  steps,  the  inclination  may  be  placed  at 
any  desired  angle  to  suit  the  rise  of  the  coping.  Understanding  this: 
Project  A  of  Fig.  1  into  A  of  Fig,  2,  this  becomes  a  fixed  point  and  deter- 
mines the  height  as  14 — A  of  the  center  point  of  the  level  coping  above  the 
ground  line  10 — 11,  Now  parallel  with  the  ground  line  through  A  draw 
the  base  line  12 — 13.  Then  with  the  base  line  as  a  center  line  and  A  as 
the  center,  trace  the  joint  section  of  the  coping,  and  if  a  moulded  one  in- 
close it  within  the  rectangle  as  shown  in  1 — K — 6 — L  of  Fig.  2,  Then 
parallel  with  X— A— D  through  K— L,  draw  K— 0,  and  L— N.  At  the 
upper  joint  surface^  the  coping  joints  against  a  straight  piece  inclined  at  an 
angle  corresponding  to  that  of  X — A — D.  We  may  again  remark  this  is 
not  a  compulsory  condition,  as  the  coping  in  many  cases  meets  at  the  joint 
surface  in  question  a  "ramp"  piece  which  may  connect  the  twisted  with  a 
"level"  piece;  but  in  either  case  the  joint  surface  is  cut  at  right  angles  with 
the  inclined  plane  whose  trace  is  given  in  X — A — D  of  Fig.  2. 

Now  project  C  of  Fig.  1  into  C  of  Fig.  2,  and  produce  it  as  shown  in  U; 
then  with  C  as  a  center  and  the  half  thickness  of  the  coping  as  the  radius 
draw  an  arc  U — T;  then  parallel  with  X — D  produce  U — U'  and  T — T„. 
This  gives  the  elevation  of  the  inclined  coping.  Now  through  U  square 
with  X — D  draw  O — N;  this  gives  the  elevation  of  the  joint  surface,  and 
O — W,  etc.,  and  O— N  is  the  thickness  required  of  the  rough  stone 
outjof  which  the  twisted  piece  may  be  formed.  Now  projecting  D — T,  into 
D — E  of  Fig.  1,  the  plan  of  the  joint  surface  may  be  obtained.  We  may 
here  remark:  In  general  the  pwint  C  is  taken  as  the  center  point  of  the 
joint  surface,  but  this  necessitates  the  cutting  of  a  portion  of  the  curve 
upon  the  piece  of  straight  coping  which  may  meet  the  twisted  piece.  In 
adopting  the  method  just  shown,  this  is  obviated,  and  the  inclined  piece 
may  be  worked  with  perfectly  "straight  faces."  Now  notice  point  9  at  the 
base  line  at  which  the  vertical  D — D  intersects  it.  This  determines  in  9 — 
D  the  vertical  rise  of  the  coping;  that  is,  the  coping  in  going  around  its 
curved  plan  rises  a  vertical  height  equal  to  that  given  in  9 — D.  Now  pro- 
jecting F — G,   etc.,  of  the    plan  into  F— G,  etc.,  of  Fig.  2,  the  face,  bed. 
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and  joint  moulds  may  be  projected  by  the  methods  fully  explained  for  the 
like  operations  at  Plates  u — 6A.  In  Fig.  3  is  shown  the  developed  bed 
mould,  together  with  that  of  the  joint  moulds  placed  into  their  relative 
positions  at  the  joint  lines  Q — 9  of  the  upper,  and  1 — 6  of  the  lower.  The 
position  of  the  lower  joint  mould  may  be  found  as  follows:  At  point  B 
apply  the  piumb  bevel  6 — 10—11  of  Fig.  2,  and  set  off  B — A — 15  equal 
with  P — A — Q  of  Fig.  2,  then  through  A  square  with  B — 15  draw  16 — H, 
which  gives  the  position  of  the  level  line  passing  through  the  center  point 
A  of  the  joint.  Now  trace  the  rectangle  1 — 1' — L — 6  equal  with  that  of 
1 — K — L — 6  of  Fig.  2,  and  through  L  draw  L — M  parallel  with  the  joint 
line  6 — 1,  this  line  if  drawing  is  correct  will  pass  through  point  given  in  15; 
and  if  the  side  L — 6'  be  produced  it  will  meet  the  joint  line  in  point'd; 
Now  to  ascertain  the  size  required  of  the  rough  stone  out  of  which  to  form 
the  coping:  Having  produced  the  plumb  side  1 — 1'  as  shown  to  M', 
square  with  6 — M  draw  M' — M,  then  divide  1 — M  into  any  number  of  equal 
parts  as  shown  in  1 — U — T — S,  etc..  then  divide  the  convex  curve  1 — 3 — ^^ 
of  the  bed  mould  into  a  similar  number  of  equal  parts  that  1 — M  may  have 
been  divided;  set  off  3'— S:  G— T.  etc.,  equal  with  1— S^  1— T,  etc.,  and 
place  pins  into  points  given  in  M — S — T,  etc.,  and  then  bend  around  them  a 
flexible  strip  ind  trace  a  curve  as  shown.  Now  draw  the  chord  lines  6 — 9', 
and  parallel  with  it  a  line  as  N, — N  to  touch  the  curve  just  traced.  This 
gives  in  O — N^  the  width;  in  9 — M  the  length;  and  in  M--M'  the  thickness 
recjuired  of  the  rough  stone.  If  we  take  the  width  of  coping  as  I'— 6", 
length  of  radius  16 — A  with  which  the  center  line  of  the  plan  may  be 
drawn,  as  3' — 1",  then  with  a  scale  of  equal  parts  M — ^  will  measure  6' — 
9";  O— N"  3'— 1">^:  and  M— M'  l'— 6"l^.  Cubic  contents  of  stone  equals 
32  ft.  6  inches. 

Now  to  work  the  stone:  Cut  top  surface  straight  and  "out  of  wind." 
Apply  bed  mould  and  mark  on  stone  the  direction  given  by  the  joint  line 
6 — 1,  and  transfer  the  tangent  line  A — H.  Cut  the  lower  joint  surface  square 
with  top:  Mark  on  the  joint  mould  as  given  in  6 — L — M — 1  of  Fig.  3.  Then 
square  with  the  top  surface  draw  through  A,  a  line  as  I — ^J  of  Fig.  4.  Then 
at  the  f>oint  given  in  I  square  with  tangent  line  B — H  draw  I — 4  of  Fig.  4. 
This  gives  the  direction  at  which  to  apply  the  bed  mould  in  order  to  obtain 
the  proper  direction  of  the  cutting  line  of  the  upper  joint  surface.  The 
bed  mould  must  now  be  applied  in  such  a  manner  that  the  tangents  on  its 
surface  are  exactly  over  the  lines  I — 4;  and  B — D  already  transferred  to  the 
surface  of  the  stone.  In  this  position  mark  on  the  joint  line  9 — 9'  of  the 
mould.  Then  cut  the  joint  surface  square  with  the  top  surface  and  to 
direction  given  by  joint  line:  Then  mark  on  the  joint  mould  as  given  in 
9 — 12 — 13 — 14 — 10' etc.,  of  Fig.  3.  Then  parallel  with  I — 4  draw  B— B', 
this  gives  the  direction  at  which  to  apply  the  bed  mould  in  order  to  obtain 
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the  direction  at  which  to  form  the  plumb  cylindrical  sides  of  the  coping. 
Now  at  the  top  surface  in  the  manner  shown  in  Fig.  4,  apply  the  bed  mould 
having  the  tangents  on  its  surface  exactly  over  the  lines  B — B',  B' — D,  and 
mark  on  the  curves,  this  completes  direction  required  at  top  surface.  Lines 
drawn  through  15  and  11,  "out  of  wind"  with  B — B'.  B' — D,  will  give  at 
the  lower  surface,  the  direction  at  which  to  apply  the  bed  mould.  It  may 
be  noted  that  in  its  application  to  the  top  surface  the  bed  mould  will  project 
over  the  upper  joint  surface  as  shown  in  P — X  of  Fig.  4,  while  in  its  appli- 
cation to  the  lower  surface  it  will  not  reach  to  the  surface  of  the  joint. 

Having  marked  on  the  mould,  the  cylindrical  surfaces  may  readily  be 
formed  in  the  manner  an  ordinar>'  piece  of  circular  ashlar  may  be  worked. 
Having  cut  the  faces  the  points  given  in  1 — 12,  1 — 14  at  the  convex;  and 
in  6 — 12',  L — 14'  at  the  concave  face,  g^ve  the  points  at  which  to  apply  the 
face  moulds  developed  for  the  surfaces  in  question.  No  difficulty  will  be 
experienced  in  the  working  of  the  twisted  top  and  under  surfaces  of  the 
coping,  if  the  straight  edge  be  applied  to  the  radial  points  as  those  given 
in  b— b,  etc.,  of  the  face  moulds  of  Figs.  5 — 6  Plate  6A.  Having  worked 
the  coping  to  its  rectangular  shape  it  may  be  moulded  in  the  manner 
"circular  moulding"  is  generally  worked.  Trammel  on  the  cutting  lines, 
gauge  sinkings,  etc.,  noticing  that  it  is  now  the  plumb  lines  which  only 
are  the  straight  ones  at  the  moulded  face.  "Reverses"  will  also  be  found 
of  aid  in  giving  the  direction  at  which  to  form  the  curved  contour  of  top 
surface,  for  a  section  as  that  given  in  the  diagram  Fig.  2  of  this  plate. 

Charles  H  Fox. 
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THE  SPECTACLE  BRIDGE. 

THE  Japanese  have  always  been  an  ingenious  people  and  have  con- 
structed many  noteworthy  bridges  in  comparatively  ancient  times. 
Wooden  cantilever  bridges  are  in  existence  which  were  built  in  the 
early  part  of  the  seventeenth  century.  The  noted  Flying  Bridge  over  the 
river  Nishikigawa  was  built  about  1670  and  rests  on  stone  piers  which 
were  cemented  together  with  lead. 

These  Japanese  structures  besides  being  of  remarkable  interest  as  works 
of  engineering,  have  a  special  charm  in  their  picturesqueness,  which  is 
added  to  by  the  beauties  of  the  landscape.  The  most  interesting  perhaps 
of  the  stone  bridges  is  the  Nishi  0-tani  at  Kioto,  or  the  Spectacle  Bridge. 
It  would  be  difficult  indeed  to  imagine  what  prompted  so  novel  a  design  as 
the  two  circular  openings  which  give  it  the  name.  The  spandrels  are 
neatly  6tted  around  the  ring  stones,  and  the  masonry  is  remarkably  good. 
The  grades  are  much  better  arranged  than  on  many  structures.  The  balus- 
trade is  very  characteristic  of  Japan  and  very  appropriate.  "jP." 


BRIDGE  OF  ALCANTARA* 

LESS  is  known  about  the  architecture  and  engineering  of  Spain  than 
of  any  of  the  other  European  countries.  There  are  many  interest- 
ing bridges  at  various  points,  but  the  most  famous  ones  are  those  at 
Toledo.  The  oldest  one  was  constructed  by  the  Emperor  Trajan  and  was  a 
marvel  of  engineering.  The  one  illustrated  was  constructed  in  the  year 
997.  The  general  style  of  the  structure  is  Roman — bold  circular  arches,  of 
which  the  larger  one  has  a  span  of  ninety-three  feet. 

The  starling  of  triangular  section,  supports  a  counterfort,  which  afforded 
opportunity  for  constructing  a  retreat.  A  second  retreat  is  cantilevered  out 
over  the  right  abutment,  and  while  it  is  a  pleasing  detail,  the  patched  con- 
dition of  the  wall  destroys  the  effectiveness  of  this  and  the  small  Moorish 
arch,  which  is  placed  in  a  location  which  is  unaccountable.  The  tower 
at  the  left,  and  the  arched  portal  qt  right  end  of  the  roadway  contribute  to 
make  it  a  striking  piece  of  bridge  architecture,  notwithstanding  the  lack  of 
harmony  which  has  resulted  from  the  various  additions  which  have  been 
made.  The  portal  at  the  left  is  of  Moorish  origin  and  is  a  very  notable 
example  of  this  feature  of  bridge  design.  "/^." 

•Subject  of  Frontispiece.  22 
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WAGES  IN   UNITED  STATES  AND  EUROPE  1870-98. 


THE  Department  of  Labor  at  Washington,  under  the  capable  direction 
of  Commissioner  Carroll  D.  Wright,  has  collected  very  interesting 
data  relative  to  the  wages  paid  in  skilled  trades  in  this  country 
and  Europe,  which  are  published  in  the  September  Bulletin  of  the  Depart- 
ment recently  issued.  From  this  data  we  cull  such  portions  as  relate  to  the 
stone  trades: 

TABtK    I. — ^MASONS,    STONE — AMERICA, 


Tt»r. 

1 

1 

S 

1 

QD 

a 
0 

•2  71 

S  75 
3  104 
-•■JUi 

2  dUii 
■i  (Aii 

1  01 

3  12 

2  01) 

8  I83|t 
I^H 
908 

s  104 
a  I8M 

3  14 

•i  87 
S  24 
.<»  24 
3  24 

8  m 

S  MH, 

s  ao 
3  no 
3  a» 
3  so 
3  ao 

9  so 

940 

(6 

1 

.  55 

M 

u 

0 

> 

II 
1 

Si 

1w 

ai 

1 
0 

a 

K 

§ 

CO 

■5 

<i 

09 

□ 

en 

< 

IWO  ........ 

1871 

iKta  ........ 

fS  4AM 

3  TU4 
3  87^ 
3  77 
tl  >.•^^ 

3i.'H 

<  J5Vi 
3  hiU. 
3  M^ 

»nii 

3  68K 

3  eis 
3  eou 

3  e<6% 

3  67^ 
3  MM 
3  K3M 

3  e-vs 
:<  77  M 
3  08M 

3  MH 
8  94H 
1  tl 

<  I2H 
3  II 

3  lavj 

3  I9H 

4  b«W 
8  104 
H  'M% 

»  M 
2Kt4 

» tnjt 

«  50 
SfiO 
360 
8  BO 
SfiO 

3  AO 

4  UO 
1  (W 
4  00 
4  UO 
4  UO 
1  00 
4  00 
4  00 

4  no 

4  00 

4  lO 
4  f« 
400 
4  00 

;;.'.;;ii 

t2  8!^4 
3  -JOV 

a  luH 
ima 
a«M 

1  88M 
1  9T\i 
■i  50 

•-'  at 
s  <o 

3  60 
3  MP 
3  50 

3  '3t 

a  an 
a  so 
a  M) 
a  50 

4  00 

400 
4  00 
400 
4  00 
4  00 
4  UO 
4  00 
4  00 

ta  30>k 

3  iO^ 

a  11)4 
;i  14M 
3  u 
3  lOM 
3  3»H 
i  lUM 
I  cr^? 

1  M4i 

2  30 
J  p9 
■i  W> 

3  ail 

a  KJH 

a  50 

2  214 

£  ai 

2  58M 
2  »&% 
B  I2)i 
8  004 

a  40 

8  M»4 
2  88M 

2  681^ 

3  7!) 

$::i  56 
a  T2H 
3  a'.4 
-i  U3H 
:!  (tl4i 

!^« 
200 
3 194 
3  00 

S  08^ 

s  :}o 

3  3U 
3  30 
3  30 
3  ii',^ 
3  5»^ 

33i 
SM4 
SflO 
360 
878 
S  014 
3  38K 
3  15 
3  I& 
3  1& 

fi  88M 
4  08H 

4  1:^4 

;<  BBiu 

;<  11 
3  10M 

a  294 

8  4n)4 
3  fO 
3  »U 

:i  5'> 

a  fio 

3    0 
3  fiO 
H  50 
3  «> 
3  110 
a  00 
3  OU 
3  00 
800 
8  00 
3  00 
3  00 

a  00 

300 
SCO 
300 

«i  8e4 

a  03  m 
3  0AM 
1  Mk 
!  02 

.'  00 
3544 

3  7«3lt 

4  00 
4  W 
4  00 
4  00 
4  00 
4  00 
1  <V 
4  to 
4  00 
400 
4  Oil 
400 
4  00 
4  00 
4  00 
4  00 
3  IW 
.1  no 
3  OO 
SNO 

1  8B4 

eosM 

1  9Mi 

2  Oi 
■J  .0 

1  9P4 
■•'  II1£ 

2  .s%4 
a  804 

2  >«4 
;i  iio 

3  50 
8  .'i'l 
3  50 
8  50 
3  50 
3  50 
8  50 
i  60 
350 
3  51) 
2  401< 
2  airt>4 
2  3«M 
S  30M 

2  3BM 

3  39M 
2  8O4 

•BOO 
bOO 
»  «0 
500 
5  Kl 
5  tJO 
5  00 
5  OU 
4  8-H 
4  8SM 
4  89M 
4  BftM 
4  VSli 
4  t)| 

4  ei 

4  OIJi 
4  MM 

4  ma 

4  8!l« 
4  84M 
4  80 
4  K!>4^ 
4  38 '4 
4  40 
4  41^ 
4  43^ 
4  375? 
4  40 
4  41 

3  3»» 

U7i 

1874 

■■•'-■■ 

3  21 
2  0OJ4 

I87B  ,.,..„.. 

isrre -. 

1ST7 

1878 

2  81H 
904 
2»4« 
9974 

1879  ...  . 

3  06% 

18110 

3  llM 

1881  „. 

3  44)^ 

IWB 

tflH3 

3  62 
3H)« 

1(«J 

3  A2U 

1886 



3  60W 

18S6..  . 

.1  56)2 

1887. 

S  57)2 

inse 

.Sfi6 

IK89 

3&IK 

laoo 

uei 

-■•"•"••• 

3  71 
3734 

WW 

1803 

IBM   .  . 

3  004 
3  AIM 
3  4.'> 

IHtS 

ISM 

■A  37 
3  3(^4 

1897  

8  2VM 

189" 
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WTO 

1871 

1872 . 

1873 

1874 

1875 

18T6  

1877 

1K78  

IS79 _ 

isao »., 

18H1  

1882 

1883 

18M _ 

1886  ;...,„.. 

IBM  ... 

1BS7 

1888 ,. 

1888 

1800 

1801  

1883 

ima  ..,..„. 

1804  „. 

1805  

1800  

1807  

1898  , 
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3  99^ 
3  SIM 
3  WK 
3  K 
3  50 
3  5SS 
2  M 

2  H24 
I  fifi^ 

3  00 
3  00 
3  00 
3  00 
30* 
3  00 
300 
S  V6 
496 

sao 

3<10 
3  00 

3  44 
8  44 
844 
S  44 
3  44 
3  44 
8  44 


a  3741 
a  B3K 

96S 

ami 
3  M<< 
2  76^ 
t  44 
2  i6\i 
a  784 

2  68 

i  584 

3  Hit 

2  704 

3  0\% 
3  QO4 
3  08 

soast 

8  IQM 

8  084 
S  10 

S92M 

S3S4 
2  04M 
2  70 
2  81 
2  514 

2  fle«< 

8  821t 
2  94% 


i  884 
3  lOM 

SO»M 
2  244 
8  U) 
2  2IIK 
2  354 
2  IA4 

2  flO 

3  00 
3  00 
300 
3  00 
3  00 
8  00 
8  fiO 

3  50 
a  50 
8  60 

4  00 
4  00 
4  50 
4  00 
4  m 
4  W 
4  <0 
4  00 
4  80 


2  884 

3  lOM 

4  MM 

ao9M 

3  50 
■A  M4 

1  88 

2  354 

2  22 
8  ia 
300 

8  83  M 

3  08 
3  »U 
3  50 
3  16 

a  no 

3  79 

4  On 
4  Ofi 
4  05 

4  Wi 

4  0» 

4024 
3  to 

5  6» 
3  81^ 
a  «l 
>(» 


3  71 

4  004 
i  124 

3  SUM 

4  04 

3  554 
3334 
2  Xi4 
2  464 
2  50 
2  60 
8  7b 
8  no 
2  7.i 
2  60 
2  50 
2  50 
8  to 
a  M 
2  I* 
2  611 
2  60 
2  61 
2  GO 
2  024 
a  00 
2  60 
2  75 
1  75 


2  Ob 
SOBM 
S464 
8  8l)£ 
3304 

3  3»\ 
i  03 

8  S'.'4 
2««4 
2  If 
2  49M 

2  7rtM 

3  S»%. 
•  2-M 
3  -'7V 
»W% 
3  0iii 
3  044 
3  i-M 
B  33M 

8  ant 

SIM% 

a  51V 
ab'M 
a  584 

3  634 
>B3 
3  U8M 
S  V6 


3  804 
3  44M 
3  TOM 
3  51V 
3  0«V 

2oev 

8  21V 
2  II  V 
2  4<i4 
2  9.S 

2  514 

3  16 

8  374 
3  53 
«.'»4 
a  61) 

3  60 
3  01V 
3  0t4 
3  81 
3  70 

3  vm 

SOTV 

4  124 
3  6.1 

3  OU 
3  IH> 

3  no 
a  0  > 


2  B84 
SIOM 

8»V 

3  lOJ? 
9004 
2  OOV 

V  68 
2  834 

2  UliV 

3  00 
»  OU 
3  10 
3  00 
3  00 
8  00 
H  00 
3  00 
3  00 
ft  OU 
3  00 
3  IX) 
8  00 
3  00 
»  00 
3  00 
3  00 
3  00 

3  no 
I  oev 


U  11O 
2  3SM 
2  2.SV 
2  21V 
2  21 M 

1  ISM 
2.V>4 
8  51 

2  59 

2  67V 
8  784 

2  80 
««V 

3  0HV 
2  BiM 
8  814 

2  !*74 
a  no 

n  124 

3  124 
3  MM 
3  4V 
8.VV 

s«v 

3  144 

3  ID 
3  3l\ 
3  (164 
2  MV 


S  474 

2  71 
2  75 
XOOM 
2  08M 

2  60V 
SOO 

3  044 
3454 
3  M 

3  50 
3  50 
S  50 
350 
3  50 
3  50 
a  50 
S  .50 
3  50 
3  50 
3  60 
350 
a  874 
3  984 
S  W4 
3  394 
33  H 
3  3>4 
S3»4 


4  .14 
4  114 
4  I'T'^ 
4  (174 
4  «44 
4  <^^ 
a  77 

a  m 
3  00V 

3  70 
3MW 
3flTV 
3  6 . 

9  6)V 
3  Alj? 

amv 

3  <V«lt, 

sesH 

3  07V 
3<iV 

•I  674 
3  a-<M 


a  62V 
a«2v 

3  «TV 

a  bi 

3  MV 


3  07 
3  324 

3e<v 

3  37i? 
3  19 
2  MV( 
8  7^3 

2  oev 

2  70V 

2  74 

a  hS 

3004 

3  le 

3  19V 
3  214 
3  H 
3  23 
3  27!^ 
H3S 
3  3MV 
3  45? 
3  60V 
3  491t 
3454 
3S4W 
8  364 
3  33K 
3  304 
»  »4 
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TABLE  II. 


MASONS.  STONE— EUROPE. 


mo 

wn. 

IRR. 

.(rn. 

IBM. 
10  6. 

itrs. 

I-7T. 

im. 

IM>. 
iHRi., 

u». 

HH. 
MM. 
t(A. 
ISM. 

1W8. 
IBM. 

IWt  . 
I8K 
1W3  . 

im, 

lf«6., 
IRM.. 


London. 

91  S3 
l» 
151 
iSMt 
IWK 

15»lt 
16SIW 
IWK 
ISMC 
IWK 
IWV 

1MM 
158H 

luij 
iBe\ 

lU 
iflOH 


P»rl». 
France. 


•I  01J< 
lOlM 
10IM 

loen 

1«4K 
IMV 

1S4H 

IMH 
1M4 
IMH 
)  MH 
I  MM 
IMW 
IMH 
t  MS 
IMH 
IMH 
IMH 
IMH 
I  MH 
IMH 


BelgiUB 


.6tlt 
.MM 
AIM 
NV( 

.MM 
.71 

.7SH 
.793^ 

nsi 

7«M 

72« 
.7.1V, 
.73V 

.7S« 
MS 

n\ 

.71 

.ISM 

,7> 

.71 

.71 


STONE  dJTTKMS-UUROPK. 


Year. 


1870 

1871  

I8TO 

\tn 

1874 

I87»  ..„. 
IflTt ...... 

1877 ...... 

IW8 

I87» 

1880 

IMl  ...... 

188« 

1881 

I8M  ...... 

law 

1888 — . 

1»7 

1888 

1880 

I'«0  .... 

1801  

•toe 

I8U  ...... 

IKM  ...... 

tf« 
t»«a  ..... 


Paris, 
France. 


.87H 
.»»H 

.•en 

.»«H 
l.«k 

\jax 
i.s« 

\xi\ 

l.8S« 

124 
1.84 
1.8  >ll 
LOU 

IJW 
1.6U 

l.»0$ 

IA« 

I.M 


Ueare, 
Belgium. 

•0.68 
.« 
.S7K 
M\ 
.7SM 
.7S3 
.T8« 

.7SH 
72H 
.WW 
.7IK 
.88 
■07H 
.64M 
■88M 
.78 

.»H 

74K 

.7m 
.« 

.78H 
Ton 


In  studying  Table  I.  it  should  be  borne  in  mind  that  wages  for  the 
United  States,  as  originally  taken  from  the  pay  rolls  by  the  agents  of  the 
department,  were  (except  for  San  Francisco)  in  currency,  and  that  during 
the  period  from  1870  to  1878,  inclusive,  this  money  was  considerably  de- 
preciated. In  order  that  a  strictly  accurate  compari-son,  therefore,  may  be 
made  between  these  earlier  years  and  the  years  from  1879  forward  due  al- 
lowance has  been  made  for  such  depreciation,  and  the  figures  given  for 
these  years  are  those  secured  by  a  reduction  of  the  original  currency  wages 
to  their  equivalent  in  gold.  In  converting  wages  in  currency  into  wages  in 
gold  the  value  of  $liX)  gold  in  currency  for  January  of  each  year  from  1870 
to  1877,  and  the  average  value  for  the  entire  year  1878,  as  given  in  the 
American  Almanac  for  187'),  have  been  u.sed,  as  follows:  1870,  $121.3; 
1871.  $110.7;  1872,  $109.1;  1873,  $112.7;  1874.  $1 11.4;  1H75.  $112.5;  1876, 
$112.8;  1877.  $106.2.  and  1878.  $101.4. 

Table  II.  contains  the  result  of  the  investigation  into  wages  paid  in 
foreign  countries,  showing  the  actual  average  daily  wages  paid  from  1870 
to  1896,  inclusive,  in  London,  Paris  and  Liege,  as  deduced  from  the  quota- 
tions of  individual  rates  from  these  cities.  These  wages  are,  of  course, 
given  in  gold,  and  occupations  may  safely  be  compared  with  the  same  oc- 
cupations as  shown  for  the  United  States  in  Table  I. 


THE  LIMESTONES  OF  CENTRAL  NEW  YORK.* 

LIMESTONES  consist  of  carbonate  of  lime,  when  pure  in  the  pro- 
portion CaC  (0)3.  Frequently,  however,  they  are  impure  and  may 
then  contain  silica,  clay,  oxides  of  iron,  magnesia,  and  bituminous 
matter.  These  materials  may  enter  into  their  composition  sufficiently  to 
give  character  to  the  mass,  and  in  such  cases  the  limestone  is  said  to  be 
siliceous,  argillaceous,  ferruginous,  magnesian,  or  bituminous. 

The  chemical  composition  is  subject  to  great  variation  and  there  is  an 
almost  endless  series  of  gradation  between  these  various  kinds.  Thus,  the 
magnesian  carbonate  may  be  present  from  traces  to  the  full  percentage  of  a 
typical  dolomite,  or  the  silica  may  range  from  the  fractional  percentage  to 
the  extreme  limit  where  the  stone  becomes  a  calcareous  sandstone. 

In  color  there  is  a  wide  variation  from  the  light,  almost  white,  color  of 
the  pure  carbonate  of  lime  through  gray,  blue,  yellow,  red,  brown,  and 
black.     The  color  is  dependent  upon  the  impurities. 

The  texture  also  varies  greatly.  All  limestones  exhibit  a  crystalline 
structure  under  the  microscope,  but  to  the  unaided  eye  there  are  crystalline 
and  massive  varieties.  There  are  also  coarse  crystalline,  fine  crystalline, 
and  sub-crystalline  varieties  according  as  the  cry.stals  are  larger,  smaller  or 
recognized  by  the  aid  of  the  magnifying  glass  only.  The  terms  coarse- 
grained or  fine-grained  apply  when  there  is  a  resemblance  to  a  granular 
sandstone.  The  term.s  saccharoidal,  when  it  is  like  sugar;  oolitic,  when  it 
resembles  the  roe  of  fish;  crinoidal,  made  up  of  the  stems  of  crinoids,  are 
terms  frequently  used  when  its  texture  is  described.  The  state  of  aggre- 
gation of  the  constituent  particles  may  vary  greatly,  being  hard  and  com- 
pact like  chert,  or  loosely  held  together  aud  crumbling  on  slight  pressure, 
or  dull  or  earthy,  as  in  chalk. 

While  none  of  our  limestones  are  really  marbles,  this  term  applying 
strictly  to  those  crystalline,  granular  limestones,  which  are  susceptible  of  a 
fine  polish  and  adapted  for  decorative  work,  nevertheless  the  Onondaga 
Limestone  because  it  is  a  semi-crystalline  granular  mass,  and  is  susceptibie 
of  high  polish,  and  frequently  used  for  decorative  work,  is  often  called  a 
marble.  The  term  limestone,  however,  is  the  proper  designation  of  this 
rock  as  it  is  really  an  unaltered  sediment  rather  than  an  altered  or  meta- 
morphic  mass. 

•A  paper  read  before  the  Onocdaga  Academy  of  Science,  June  4,  1897,  by  Philip 
F.  Schneider.  26 
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All  fossiliferous  limestones  are  made  up  of  the  remains  of  organisms 
which  have  grown  in  situ,  or  else  have  deposited  as  marine  sediments.  In 
the  latter  case  the  fossils  are  more  or  less  comminuted  and  held  in  a  cal* 
careous  matrix.  Generally  the  fossil  portions  of  the  mass  are  crystalline, 
the  gray  lime  is  a  good  example.  The  fossil  remains  are  less  prominent 
and  scarcely  visible  in  some  of  the  blue  limestones.  These  rocks  are  com- 
pact, homogeneous,  and  apparently  uncrystalline  and  un fossiliferous.  They 
are  usually  more  or  less  siliceous  or  argillaceous,  the  clay  often  occuring  in 
seams  rudely  parallel  with  the  bedding  planes.  On  weathering  the  differ- 
ence in  composition  is  often  rudely  apparent  at  a  glance. 

The  variation  in  the  strength  and  durability  is  as  great  as  in  the  com- 
position and  texture.  Some  are  stronger  than  many  granites  in  their  resist- 
ance to  crushing  force  and  equally  enduring;  others  consist  of  loosely 
cohering  grains,  and  are  friable,  and  rapidly  desolved  by  atmospheric  agen- 
cies. The  more  siliceous  and  compact  limestones  are  generally  the  stronger 
and  more  durable. 

Of  the  limestones  in  Central  New  YorK  which  have  been  used  for  build- 
ing purposes,  the  Lower  and  Upper  Helderberg  have  been  quarried  exten- 
sively both  for  local  use  and  for  exportation,  the  Niagara  and  the  Tully  are 
only  locally  used,  while  the  Vermicular  and  Goniatite  are  only  rarely  used 
even  in  the  regions  of  their  immediate  outcrop. 

The  Ni.^gara  LiMRSTONE. — The  Niagara  Limestone  has  its  fullest 
development  in  the  western  part  of  the  state,  where  it  is  largely  used  for 
building  purposes,  numerous  quarries  being  opened  at  various  points 
between  Rochester  and  Niagara  Falls. 

In  Central  New  York  the  beds  resemble  in  the  main  the  typical  western 
layers,  but  they  are  usually  thinner.  In  our  northern  towns  it  has  been 
used  to  some  extent  for  rough  wall  work  and  for  foundation  purposes.  It 
is  also  suitable  for  bridge  work,  as  the  stone  piers  and  abutments  for  the 
bridge  at  Bridgeport  indicate  The  stone  is  granular  and  has  a  shining 
glistening  appearance,  the  layers  being  usually  very  dark  colored.  Fossils 
are  rare,  the  layers  so  rich  in  these  organisms  in  the  western  part  of  the 
state  being  unknown  in  Central  New  York. 

The  Vermicui,ar  Limestone. — The  Vermicular  Limestone  is  a  peculiar 
dolomitic  variety  of  a  bluish  gray  color,  found  in  the  upper  part  of  the 
Salina  Group.  It  is  perforated  with  a  large  number  of  cavities  closelj' 
resembling  worm-borings.  The  pores  are  irregular  circular  cavities  rarely 
exceeding  a  quarter  of  an  inch  in  diameter,  though  frequently  much  smaller, 
which  extend  in  almost  every  direction  throughout  its  mass,  In  the  rock 
exposures  of  this  vicinity,  these  cavities  show  no  filling,  excepting  a  slight 
calcareous  crust  which  is  sometimes  present,  but  some  specimens  of  the 
same  rock  obtained  from  the  salt  shaft  at  Livonia  hundreds  of  feet  below 
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the  surface  show  the  same  cavities  filled  with  salt.  A  chemical  analysis 
of  this  rock  and  salt  is  being  made  at  present  by  Dr.  Francis  E.  Engel- 
hardt,  city  chemist  of  Syracuse,  and  will  be  reported  upon  later. 

LowBR  Helderberg  Limestones. — The  Waterline  and  Tentaculite 
limestones  are  included  in  this  group.  The  common  "blue"  limestone 
which  is  used  almost  exclusively  in  this  vicinity  for  foundation  purposes 
and  for  burning  into  quicklime  is  obtained  from  the  Waterlime  group.  It 
occurs  below,  between,  and  above  the  layers  of  the  "drab"  waterlime.  It 
is  a  fine-grained,  compact  homogeneous  mass  of  a  dark  blue  color,  and  con- 
tains some  few  varieties  of  fossils.  The  intervening  beds  of  drab  limestone, 
quarried  at  present  in  large  quantities  for  burning  into  hydraulic  cement, 
occcur  in  the  layers  sandwiched  between  layers  of  the  blue  limestone.  The 
drab  is  entirely  without  fossil  remains. 

The  Tentaculite  limestone  is  not  very  well  developed  in  this  region 
although  it  occurs  in  beds  of  varying  thickness  above  the  blue  and  drab 
waterlime  with  which  it  has  frequently  been  confounded. 

Upper  Helderberg  Limestones. — There  are  three  recognized  sub- 
divisions of  this  limestone  which  stretch  across  Central  New  York,  the 
Onondaga  Gray,  the  Corniferous,  and  the  Seneca  Blue  limestone. 

The  Onondaga,  or  Gray  Limestone,  is  the  most  important  economically, 
and  is  undoubtedly  the  finest  limestone  for  building  purposes  in  the  state. 
In  a  recent  bulletin.  Dr.  F.  J.  H.  Merrill,  director  of  the  New  York  State 
Museum,  says:  "It  is  gray  in  color,  and  coarsely  crystalline  in  texture, 
and  makes  beautiful  ashlar  work,  either  as  rock-face  or  as  fine- tooled  deco- 
rative pieces."  T.he  well-known  Split  Rock  and  Reservation  quarries  in 
Onondaga  County  have  produced  an  immense  quantity  of  excellent  and 
beautiful  stone  which  has  found  a  market  in  all  parts  of  the  state.  Con- 
tinuing he  says:  "The  aggregate  output  of  the  quarries  in  the  Upper  Hel- 
derburg  limestones  exceed  in  value  that  of  any  other  limestone  in  the 
state." 

The  Corniferous  limestone,  the  second  member  of  the  series,  is  hard  and 
durable,  but  in  many  localities  is  so  full  of  chert  that  it  can  only  be  used 
for  rough  kinds  of  wall  work.  Occasional  layers  are  comparatively  free 
from  chert. 

The  Seneca  limestone  is  easily  dressed  and  makes  a  fairly  good  building 
stone.  Not  much  is  used,  however,  compared  with  the  quantities  of  Onon- 
daga Gray,  and  Blue  Waterlime  which  are  annually  put  upon  the  market. 
All  three  of  the  Upper  Helderberg  limestones  are  extremely  fossiliferous. 

The  Goniatite  Limestone. — The  Goniatite  limestone  is  an  impure, 
dark-colored  bituminous  mass  occuring  in  the  lower  part  of  the  Marcellus 
shale.  It  becomes  brittle  after  long  exposure;  and  on  account  of  the  thin- 
ness of  the  layers  and  the  poor  quality  of  the  stone  for  work  of  any  kind  it 
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has  been  used  only  sparingly  even  in  the  region  where  it  abounds.  It  is 
interesting  on  account  of  the  abundance  of  its  fossil  remains,  especially  the 
cephalopods.  It  is  the  earliest  formation  in  which  the  goniatite  is  known 
to  occur. 

The  Tdlly  Limestone — The  Tully  limestone  is  a  thin  formation  lying 
between  the  Hamilton  and  Genesee  shales.  It  is  found  only  iu  Central  New 
York,  having  its  greatest  development  in  Onondaga  County  where  it  is 
thirty  or  more  feet  in  thickness.  It  disappears  to  the  westward  in  Ontario 
County.  It  furnishes  a  good  stone  for  rough  work,  but  is  not  used  outside 
of  the  region  of  its  immediate  outcrop.  It  is  quite  fossiliferous,  two  of  its 
specimens  being  unknown  outside  of  this  thin  formation. 

Otukr  Lime.stones. — A  few  thin  seams  of  calcareous  rock  occur  in  the 
Hamilton  shales,  but  they  are  too  impure  for  cassification  with  our  lime- 
stones. Calcareous  tufa  also  occurs  in  large  quantities  in  this  region,  but 
has  no  important  ecouomic  value. 
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^"  '  ^  \  I ORTH  Carolina  has  perhaps  the  best  generally  distributed  deposits 
IN      of  high  class  kaolin  of  any  state   iu  the  South,  and  while   they 
fall  short  of  other  sections   of  the   country   in   quantity,  they   exceed  in 
quality,"  remarked  E.  B.  Reed,  of  Wilmington.     "There  has  been  no  par- 
ticular efiFort  made  to  develop  any  of   this  territory,  principally  for  the  rea- 
son that  there  are  no  lotteries  of  consequence  in  that  country.     Once  this 
I       industry  is  developed  in  the  South,  ihere  will  be  no  little  attention  devoted 
j       to  the  kaolin  county  of  the  state,  and  land  that  at  present  is  not  saleable  at 
'       all  will  be  on  the  market  at  fancy  prices.     The  deposits  run  like  the  cannel 
coal  of  other  states,  in  bunches  irregular  and  uncertain.     A  vein  of  the  clay 
may  be  found  to  present  every  evidence  and  indication  of  inexhaustibility, 
but  still  crop  out   with    hardly    a    moment's  notice   in  the  working.     The 
only  other  southern  state  that  is  endowed   in  this  particular  line  is  Florida, 
but  there  is  a  vast  difference   in    favor  of  North  Carolina.    While  the  clay 
is  found  largely  in    the   mountain  country,  it  is  usually  so  placed  as  to  he 
easy  of  access  and  within  easy  reach  from  suitable  shipping  points.     Con- 
siderable of  the  territory  has  been  brought  up  by  northern  pottery  interests 
with  a  view  to  later  development,  but  the  great  bulk  of  the  region  is  entirely 
unattended." 


TERRE  HAUTE,  IND. 

At  this  writing  very  little  is  being  done  in 
the  building  line,  nor  are  there  any  prospects  in 
the  near  future.  However,  in  other  branches 
there  is  considerable  activity  such  as  Car  Works, 
R.  R.  Shops,  Founderies,  etc.,  all  such  shops 
being  fairly  busy  at  present. 

During  the  past  week  the  County  Commis- 
aioners  awarded  contracts  for  road  improve- 
Qients  a.s  follows  in  Nevins  Township:  The 
lowest  bidder  was  $-^7,555.  In  Linton  Town- 
ship the  lowest  bidder  was  $29,000.  These 
two  contracts,  with  other  two,  which  is  now 
partially  completed  runs  the  amount  up  to  about 
i5120,iDfJ*J  which  is  being  expendeil  on  road 
improvements  throughout  this  county,  also  in 
the  city  sewer  building  is  being  continued. 
Early  last  Spring  sewer  contracts  were  let  for 
the  completion  of  a  belt  sewer  system.  The 
contract  called  for  the  work  to  be  completed 
Id  three  years,  so  much  expended  yearly.  The 
contractors  have  during  the  season  run  their 
work  as  far  as  the  amount  appropriated  would 
carr)'  them,  and  flow  the  contractors  and  City 
Council  have  entered  into  an  agreement  to 
continue  the  work,  the  contractors  to  receive 
45  cents  on  the  dollar  until  April,  IHi^K),  when  the 
taxes  are  due.  Altogether  it  looks  like  return- 
ing prosperity,  and  these  different  improve- 
ments give  work  to  quite  a  number  of  men. 


KANSAS  CITY,  KANSAS. 

I  have  delayed  writing  for  some  time  expect- 
ing to  hear  of  something  interesting  to  the 
trade,  but  nothing  of  any  importance  turned  up. 
About  ten  stone-cutters  are  working  on  the 
Electric  Fountain,  and  will  have  it  finished 
alwut  Christmas  if  the  weather  permits;  be- 
sides this  there  is  little  cutting  done,  and  no 
more  prospects  for  this  year. 

Carpenters  and  masons  have  plenty  to  do, 
but  stone-cutters  must  be  content  getting  a 
few  sills  or  steps  occasionally,  and  to  make 
matters  worse  prices  are  so  depressed  and  com- 
petition is  so  sharp  that  a  stone  business  in  this 
city  is  not  a  paying  business  any  more.  It 
seems  in  this  instance  that  competition  is 
rather  death  to  business  than  the  life  of  it. 


CLEVELAND.  OHIO. 

There  is  nothing  new  to  report.  No  work  is 
being  done  except  that  which  cannot  be  left 
over.  Prospects  for  the  coming  spring  and 
summer  are  really  good,  especially  so  if  the 
mnaicipal  buildiugcan  only  Ik;  started.  There 
appears  to  be  some  opposition  to  one  of  the 
commissioners  recently  appointed  by  the 
Mayor,  the  opposition  coming  from  the  City 
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Council  which  has  the  power  of  authorizing 
the  issuing  of  bonds  for  the  erection  of  the 
building,  and  at  a  recent  meeting  of  the  coun- 
cil the  bond  ctrdinunce  was  defeated,  so  we  can 
now  expect  to  see  a  little  political  see-sawing 
from  now  ou  to  the  spring  elections,  between 
the  administration  and  the  council. 

The  school  council  of  this  city  received  and 
adopted  the  report  of  the  building  committee 
which  was  for  stone  as  against  terra-cotla  on 
the  two  new  High  School  buildings.  The 
school  architect  is  now  busy  at  work  on  the 
drawings,  and  bids  are  to  be  asked  for  as  soon  as 
possible,  as  the  districts  in  which  the  schools 
are  to  be  built  are  sorely  in  need  of  them. 

The  stone  cutters  of  Cleveland  are  well 
pleased  at  the  knock-out  blow  that  terra-cotta 
re  eived  on  these  two  buildings.       George. 


PHOTOGR.\PHING  ON  MARBLE. 

To  the  Hilitorof  Stone: 

Sir: — In  October  STuNE  instructions  were 
given  for  making  photographs  on  marble,  and 
prompted  by  curiosity  as  much  as  anything 
else  I  tried  the  expenment,  but  with  very  un- 
satisfactory lesults,  in  fact,  no  results  at  all.  I 
coated  the  marble  with  the  solution,  and 
exposed  in  the  suii-light  for  six  hours,  and 
there  was  no  more  sign  of  a  face  on  the  marble 
than  there  was  on  the  moon.  I  could  not  see 
any  change  iu  the  color  of  the  coating  after  it 
had  been  exposed  in  the  .sun  for  so  long  a  time. 

Now.  will  you  kindly  inform  me  if  it  requires 
any  special  skill  to  produce  the  desired  effects, 
and  will  you  please  give  me  further  light  on  the 
subject  (if  I  haven't  got  too  much  light  on  it 
already)?  Of  course,  anyone  thoroughly  versed 
in  photography  understands  that  some  man- 
ipulations in  the  dark  are  necessary,  and  I 
presume  this  process  of  photography  is  similar. 
Any  informatioa  on  the  subject  will  be  greatly 
appreciated.  Yours  truly, 

Logansport,  Ind.  E.  WoksTELL. 

I  If  others  of  our  readers  have  experimented  with  the 
formvi  ta  referred  to,  we  would  be  pleaMid  to  tiear  from 
them— Kditor  of  Stonr.i 


DAYTON,  OHIO. 

Building  activity  is  on  the  increase  in  Dayton 
and  promises  to  develope  some  substantial 
results.  Architect  Acton  has  prepared  plans 
for  a  five-story  business  and  apartment  house 
at  the  comer  of  Bridge  and  Monument  Avenue. 
It  is  stated  that  a  syndicate  has  been  formed 
and  that  as  soon  as  financial  details  can  be 
arranged  the  work  of  the  building  will  be 
started.  This  structure  of  course  will  be  mod- 
ern in  every  particular.  Mr.  Aclon  also  has 
])lans  for  two  double  dwelling  houses:  M.  G. 
Cain,  a  ^},5tKJ  house  in  Dayton  View;  the  M. 
E.  Church  iu  Riverdak,  and  several  other 
buildings. 

Mr.  Frank  H.  Aull  will  erect  a  |15,0O0  resi- 
dence in  Dayton  View,  while  Charles  W.  Shank 
will  construct  one  in  the  newly  developed 
Pierce  addition  in  Riverdale,  the  cost  of  which 
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will  approach  1 12, 000.     Peters  &   Bums  have 
charge  of  these  residences. 

Sutter  &  Putnam  have  plans  for  two  large 
dwellings,  one  to  cost  f7,000  and  the  other  f  J 0,- 
000. 

VLc.  A.  B.  Bridgway  is  making  progress 
with  his  contemplated  improvement  of  the  old 
Wheatlcy  propertj'  on  West  Fifth  Street  and 
will  proceed  at  once  to  erect  a  double  dwelling, 
rather  two  dwellings,  to  cost  respectively  J6,- 
000  and  ^6.IXXJ,  Architect  Brook  has  charge  of 
the  plans. 

Glover  Brothers  have  plansfor  two  dwellings 
the  reported  aggregate  cost  of  which  will  be 
115,000. 

Architect  Robert  E.  Dexter  is  prepanng 
plans  for  a  residence  of  his  own  to  be  built  on 
the  boulevard  at  an  expenditure  of  $][),(XX). 
Mr.  Dexter  will  construct  the  dwelling  accord- 
ing  to  his  own  original  ideas. 

The  Algonquin,  at  the  corner  of  Third  and 
Ladlow  Street,  is  a  splendid  building  and 
would  prove  a  credit  to  the  metropolis.  The 
work  of  construction  has  advanced  to  such  an 
extent  that  the  building  is  now  almost  ready 
for  the  roof.  Both  the  builders,  Pierce  &  Will- 
iams, and  the  Architects,  Williams  &  Andrews, 
deserve  praise  for  their  efforts  in  connection 
with  the  enterprise. 

Work  on  tearing  down  buildings  for  the  new 
depot  and  passenger  yard  was  started  in  earn- 
est Wednesday,  November  16.  Contractor  Mr. 
J.  J,  White  and  his  partner,  Mr.  Milliken,  en- 
gaged 120  workmen  who  are  wrecking  build- 
ings, clearing  away  the  debris  and  putting  the 
place  in  shape  as  the  work  progresses.  Accord- 
ing to  the  plans  for  the  Union  Railway  Depot, 
by  which  name  is  to  be  known,  this  magnifi- 
cent structure,  it  will  lie  45  feet  high  and 
^15x53  feet  in  size.  A  tile  roof  is  to  be  placed 
thereon.  One  grand  accomodation  to  be  afforded 
the  public  will  be  a  clock  tower  125  feet  high 
with  a  dial  eight  feet  in  diameter,  this  chrono- 
meter will  be  illumiaatt*d  at  night  and  can  be 
seen  quite  a  distance,  .\nother  Mature  is  to  be 
added  to  the  building.  Originally  it  was  intend- 
ed to  have  several  umbrella  sheds  for  the  acco- 
modation of  people  who  arrive  and  leave  the 
depot  in  hacks  and  private  conveyances.  On 
account  of  the  structure  being  so  completely 
hemmed  in  by  other  buildings  this  grand  arched 
entrance  will  be  so  constructed  as  to  conceal 
the  umbrella  shed.  They  will  average  about 
930  feet  in  length. 

The  latest  information  from  Cincinnati  states 
that  it  will  naturally  be  some  time  before  bids 
are  opened  for  the  work,  but  when  they  are, 
work  will  be  pushed  as  soon  as  practicable. 
The  architects  of  this  magnificent  structure  are 
Elzner  &  Anderson,  of  Cincinnati. 

L.  H.  Webber  got  a  $6,000  contract  lo  cut 
stone  for  Mr.  Winter's  residence.  The  structure 
will  be  Bedford  Stone;  also  E.  H.  Talbott  was 
awarded  Jl,200  for  Mr.  Winter's  porch.  The 
material  will  be  free  stone. 

Mr.  Adam  Shontz  purchased  a  lot  for  J,M,- 
000  just  one  square  north  of  Union  Depot,  to 
baild  a  first  class  hotel  nine  stones  high. 

D'Onorrio. 


BINGHAMTON,  NEW  YORK. 

The  Ingalls-McClintock  Stone  Co.  have  re- 
cently purchased  the  steam  stone  plant  located 
in  Biughamton,  N.  Y.,  and  built  by  Frank 
Carlucci  about  a  year  ago,  also  the  stock  on 
hand.  The  plant  consists  of  planers,  gangi 
saws,  and  steam  derricks,  and  is  full  and  comJ 
plete  in  every  respect.     Consideration  |12,00OJ 

They  will  close  their  yard  in  same  city  and' 
move  all  the  material  and  derricks  to  the  new 
plant.     They  have  work   enough  on   hand  to 
keep  them  busy  for  nearly  a  year. 


FORT  WORTH.  TEXAS. 

The  stone  trade  continues  dull,  a  couple  of 
small  jobs  going  on.  The  Hoxie  ol£ce  build- 
ing which  was  let  on  the  2Jrd  of  last  month, 
will  not  have  much  stone  in  it.  About  five  car 
loads  of  Ohio  stone.  The  city  fire  hall  here 
has  started,  but  the  stone-cutters  after  working 
three  day  are  all  loafing  for  stone.  A  small 
quarry  has  the  contract  to  furnish  stone,  and 
from  the  way  it  is  coming  in  they  will  average 
about  one  car  a  week,  it  being  built  of  Dublin, 
Tex.,  limestone.  It  is  a  fine  stone  and  u  good 
working  stone.  It  is  a  good  opening  for  a 
practical  quarryman  with  money  enough  to 
operate  it  right.  Very  few  country  jobs  going 
on  in  this  section  of  the  state.  A  hotel  at  Jacks- 
boro,  all  cut  stone,  also  a  few  store  buildings 
at  Mineral  Wells,  are  about  all  the  country  jobs 
I  know  of  at  this  writing.  Trusting  that  the 
stone  trade  may  revive  in  1899.  Tr.xaS, 


MILWAUKEE.  WISCONSIN. 

Janesville  is  going  to  have  a  new  jail;  cost 
not  to  exceed  $2.5,000. 

Bruno  Fink  is  putting  up  here  a  handsome 
dwelling  of  brick  and  stone;  cost  $10,00<J. 

The  Kieckhefer  Co.  is  going  to  erect  a  series 
of  buildings  five  stories  high  to  cost  f  150,000. 

PEORIA,  ILLINOIS. 

The  City  Council  passed  what  is  known  as., 
the  Levee  Ordinance,  giving  rights  an^ 
priveleges  to  the  following  railway  conv-l 
panies  to  do  business  and  make  extensions  in 
the  City  of  Peoria:  The  C.  R.  I.  &  P.  the  R. 
I.  &  P.  and  the  Peoria  &  Pekin  Traction  Co. 
One  of  the  provisions  is  that  they  erect  a  Union 
Depot  costing  not  less  than  $50,000,  to  be  com- 
pleted inside  of  eighteen  months. 

Prospect  Heights  people,  adjoining  this 
city,  hare  been  incorporated.  They  having 
secured  the  location  of  some  new  factories. 
A  boom  is  expected  there.  Several  dwellings 
are  being  erected  at  present. 

The  Methodist  Episcopal  people  intend 
building  a  Deaconess  Home  and  Hospital. 
Committee  is  appointed  to  have  suitable  plans 
drawn  and  to  let  the  contract  at  once.  Base- 
ment to  be  built  now,  and  the  balance  to  be  fin- 
ished in  spring.  The  site  is  secured,  which  cost 
$12,000.  ScAi,i.Y. 
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BUSINESS  TOPICS. 


Contributed  fiy  the  Naliona 

DATING  AHEAD. 

The  subject  under  consideration  is  the  prac- 
tice of  selling  and  sliipping  a  bill  of  goods, 
say  January  1,  and  dating  the  invoice  March  I, 
terms  say  sixty  days  from  dale,  llow  and  why 
did  this  practice  originate?  The  habit  of 
dating  ahead  came  upon  business  men  so  in- 
sidioaslv  that  it  was  hard  to  tell  e  .actly  when 
they  found  themselves  laboring  under  the  im- 
pression that  dating  ahead  is  essential  to  the 
commercial  life  of  the  customer,  and  ihat  the 
customer  demanded  it.  In  time,  however,  ob- 
servation showed  that  the  customer  was  not 
being  benefited  by  the  custom.  Practical  ex- 
perience proved  that  it  was  injuring  him  If  an 
investigation  were  to  be  instituted  it  would 
demonstrate  that  the  desire  for  dating  ahead 
did  not  originate  with  the  custouier,  but  in- 
stead is  something  that  be  was  persuaded  into 
adopting. 

The  salesman  was  about  to  miss  getting  an 
order,  notwithstanding  the  fact  that  he  had 
priced  the  goods  lower  than  usual.  The  cus- 
tomer urged  that  he  did  not  want  the  goods, 
and  saw  no  use  in  having  them  upon  his  shelves, 
exposed  to  dur.t  and  risk  of  loss  by  fire  and 
theft.  The  salesmau  said:  "That  is  alt  right. 
You  will  need  them.  I'll  tell  you  what  I'll  do. 
I'll  ship  them  now,  date  the  invoice  sixty  days 
hence,  and  give  you  sixty  days  from  that  date. 
You'll  gain  the  reputation  of  carrying  a  better 
stock  than  the  merchant  across  the  street,  and 
besides  you  can  sell  your  goods  on  longer  time 
than  your  competitor,  because  you  buy  them  on 
better  terms.  We  have  an  immense  stock,  and 
arc  crowded  for  room,  while  your  store  looks 
sort  of  empty." 

TUe  salesman's  statement  and  offer  were 
somethng  new  to  the  retail  merchant.  When 
he  thought  the  proposition  over  it  became  ir- 
resistable.  It  appealed  to  the  weakest  spot  in 
a  business  man's  make-up.  In  fact,  it  aroused 
in  him  the  propensity  the  operation  of  which 
kept  Diogenes  from  finding  what  he  sought. 
The  salesman  presented  what  appeared  to  the 
customer  to  be  an  opporturnity  to  get  the  ad- 
vantage of  his  neighbor.  Accordingly,  the 
bill  waa  bought,  the  goods  were  delivered,  the 
invoice  waa  dated  ahead  and  all  was  well — ap- 
pareutly. 
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/  AsjoctatioH  of  Credit  .Ven, 

Is  it  surprising  that  harm  should  grow  oat  of 
evil?  Is  it  not  surprising  that  any  of  us  should 
expect  good  to  come  from  that  which  we  know 
is  bad?  If  at  night  we  raise  our  hearts  in  wor- 
ship to  the  Being  whom  we  say  and  believe  is 
almighly  and  ull-wise,  why  in  the  morning  do 
we  try  to  prosper  by  doing  what  He  has  dis- 
couraged and  forbidden?  If  consi.stency  were 
the  only  jewel  beauty  would  go  unadorned. 

Merchant  No.  2,  acrofis  the  street,  buys  his 
goods'  from  the  competitor  of  the  salesman 
whose  little  speech  to  Merchant  No.  1  has  been 
recorded  above.  The  salesman  of  this  com- 
petitor of  the  comes  along  after  awhile  and 
meets  Merchant  No.  2,  who  has  heard  that 
Merchant  No.  I  got  four  months  on  a  sixty- 
day  bill.  Salesman  No.  2  is  told  by  Merchant 
No.  2  that  he  must  have  just  as  good  terms  and 
so  it  is  arranged.  From  little  incidents  of  this 
kind  it  .^oon  gets  abroad  that  merchants  in 
general  will  not  huj'  unless  invoices  are  dated 
ahead. 

Every  business  man  lx)ws  to  the  commercial 
idol.  Competition,  and  the  latter  like  Jove, 

"Shaken  bis  ambrosial  curls  «ud  given  the  nodj 
The  stamp  of  fa  if  and  saoctioa  or  a  god. 
High  Hrnvra,  with  trembling  the  dread  tlgaal  takea. 
And  all  Ulympii^  to  its  ceuter  shakes." 

We  are  told  by  philologists  that  civilizatioo 
increased  our  wants,  and  that  it  was  necessary 
to  create  words  to  name  these  wants  as  fasts  as 
they  were  discovered,  and  that  this  process  con- 
tinued has  resulted  in  what  we  call  language. 
Many  business  men  believe  there  is,  and  all  of 
us  act  as  if  there  were,  an  irresistible  and  un- 
erring potentiality  continually  enacting  new 
laws,  and  that  it  is  incumbent  upon  us  to  find 
means  to  obey  these  laws,  just  as  we  have  in. 
vented  words  to  name  our  wants.  It  cost  our 
forefathers  very  little  to  label  their  discoreriea, 
for  they  were  comparatively  few,  but  our  devo- 
tion to  a  dietywhom  weoin  neither  analyze  nor 
locate  has  sent  the  representatives  of  ruin  into 
many  ueighborhoods.  If  we  would  renounce 
our  commercial  idolatry,  and  let  our  actiona 
verify  the  faith  we  possess,  fraternity  would 
supply  remedies  as  rapidly  as  industrial  and 
commercial  jirogress  developed  new  defects. 
posterity  would  say  that  this  process  was  con- 
tinued until  it  led  to  the  miliennium.— J,  T. 
Jenkin.s. 
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An  Odd  Monument. 

Some  odd  conceits  have  been  given 
form  in  the  making  of  monuments,  but 
probably  the  only  lighthouse  monument 
in  the  world  has  just  been  erected  in  an 
English  cemetery.  It  is  a  full  sized 
lighthouse,  not  a  minature,  and  it  stands 
on  a  base  of  white  Italian  marble  25  feet 
in  circumference.  On  this  base  is  carved 
a  representation  of  waves,  just  as  if  the 
shaft  stood  out  at  sea.  Around  the  base 
is  strewn  white  sea  sand,  and  the  idea  is 
further  carried  out  by  having  a  real  sig- 
nal light  burning  in  the  tower.  This 
unique  monument  has  been  erected  to  the 
memory  of  the  late  Dr.  T.  W.  Wilson  by 
his  daughter  and  is  located  in  the  ceme- 
tery at  Ulverston,  Lancashire.  It  stands 
in  a  prominent  position  only  20  yards 
from  the  main  road  and  attracts  much 
attention 

There  are  13  steps  leading  to  the  door 
of  the  lighthouse,  the  door  to  which  and 
the  12  windows  being  represented  in 
every  detail.  On  a  shield  above  the 
doorway  is  carved  the  letter  "W,"  the 
initial  letter  of  the  deceased's  name,  the 
whole  being  surmounted  by  a  carved 
white  marble  dome,  supported  on  four 
pillars,  and  between  these  is  a  lantern, 
with  radiating  lights.  Above  are  four 
arms  supporting  a  white  marble  globe. 

From  the  ground  to  the  apex  the 
height  is  some  23  feet.  The  gas  main 
has  been  laid  to  it  from  a  distance  of 
about  400  yards.  The  light  is  40  candle 
power  and  will  be  kept  burning  all  the 
year  round.  The  light  is  so  powerful 
that  mica  will  have  to  give  place  to  glass. 

Over  two  years  were  required  to  build 


the  monument,  and  75  tons  of  marble 
were  used.  The  total  cost  of  the  light- 
house was  over  $10,000,  while  the  gas 
will  cost  about  $100  per  year. 


The  Vermont  Granite  Industry.* 

It  is  but  a  few  years  since  Vermont 
had  any  reputation  as  a  granite  produc- 
ing state,  although  the  existence  of  ex- 
tensive granite  ledges  has  been  well 
known  ever  since  the  state  was  settled. 
In  the  first  report  on  the  Geology  of 
Vermont,  which  was  published  in  1S45, 
granite  is  only  incidentally  mentioned  and 
not  a  single  quarry  is  particularly  no- 
ticed, though  there  were  then  a  few  of 
no  great  importance.  Probably  the 
largest  quarries  were  then,  as  now,  at 
Barre,  for  the  state  house  was  built 
in  1837  from  Barre  granite,  and  this  was 
probably  very  much  the  largest  contract 
taken  by  a  granite  quarry  in  \*ermont 
until  perhaps  ten  years  ago,  when,  after 
slowly  increasing  for  many  years,  the 
granite  business,  chiefly  at  Barre  but  not 
wholly,  suddenly  increased  lo  unex- 
pected prop<jrtions. 

In  18S0  Vermont  produced,  according 
to  the  Census  Report,  187,140  cubic  feet 
of  granite,  which  was  valued  at  $56,- 
675.  In  1889  the  production  was  1,073,- 
586  cubic  feet,  valued  at  $895,516,  and 
in  1897,  according  to  statistics  collected 
by  Mr.  G.  W.  Perry,  the  granite  pro- 
duced by  eighty-seven  companies  was 
valued  at  $1,512,543.  In  1880  Vermont 
ranked  thirteenth  among  granite-produc- 
ing states;  in  1890  it  had  advanced  to 

*Excerpts  from  the  last  Biennial  Report  of 
State  Geologist  Perkins. 
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the  ninth  place,  in  1896  to  the  third, 
only  Massachusetts  and  Maine  produc- 
ing more,  and  in  that  year  the  latter 
state  did  not  produce  nearly  as  much  as 
Vermont  did  last  year,  and  Massachu- 
setts but  about  6  per  cent.  more. 

Granite  beds  are  more  widely  scattered 
over  the  state  than  of  either  marble  or 
slate.  Marble  especially  is  limited  to  a 
few  comparatively  restricted  areas. 
Nearly  all  of  the  slate,  too,  is  obtained 
from  the  quarries  of  Fairhaven,  Pnult- 
ney  and  Pavvlet,  though  the  Northfield 
deposits  are  considerable,  and  there  are 
smaller  patches  in  other  places.  The 
great  beds  of  granite  are  at  Barre  and 
Woodbury,  and  these  I  think  are  parts 
of  the  same  vast  dep(»sit  and  no  such 
deposit  is  to  be  found  elsewhere  in  the 
state,  if  anywhere  in  the  country. 
Hence  these  beds  will  always  be  the 
most  important.  Smaller  deposits,  how- 
ever, exist,  and  most  of  them  have  been 
worked  at  one  time  or  another.  These 
are  found  at  Beete  Plain,  Derby,  West 
Concord,  Greensboro,  Chelsea,  Groton, 
Rycgate,  Williamstown,  Northfield, 
Bethel,  Sodom,  Victory,  Kirby,  Morgan, 
Norton  Mills,  Dummerston,  and  perhaps 
elsewhere,  and  a  syenite  at  Windsor.  I 
do  not  mean  that  granite  is  now  quarried 
in  all  these  towns,  for  that  is  not  the 
case,  but  it  exists  in  all,  and  has  been  at 
one  time  or  other  quarried  in  all.  So 
far  as  I  can  ascertain,  there  are  about 
seventy  firms  in  the  state  concerned  with 
either  quarrying  or  manufacturing  gran- 
ite, many  do  both. 

All  of  the  quarries  are  open,  and  most, 
or  many,  surface  quarries.  An  exposed 
ledge  is  attacked  and  the  stone  removed. 
Unlike  marble  and  slate,  the  granite  is 
not  unsound  near  the  surface,  though 
better  at  a  considerable  depth  below  it. 
Hence  there  is  little  or  no  wa.ste  surface 
material  to  be  removed  at  greater  or  less 
expense.  This,  as  well  as  the  nature  of 
the  quarries,  make  quarrying  much 
cheaper  in  the  granite  region  than  it  is 
in  either  the  marble  or  slate  belts. 

The  bright,  clear  color  and  enduring 
quality  of  the  Vermont  granite  are  bring- 
ing it  into  favor  as  never  before  In 
several  very  rigid  and  thorough  com- 
parative   tests  which   have   been    made 


recently,  Vermont  granite  has  proved 
superior  to  any  other  tested.  Perhaps 
the  increase  of  the  granite  industry  in 
Vermont  is  best  shown  by  the  facts  in 
regard  to  the  growth  of  Barre.  for  there 
is  no  reason  to  suppose  that  this,  for  a 
Vermont  town,  phenomenal  progress,  is 
due  to  anything  else  than  the  develop- 
ment of  the  granite  quarries  and  the 
money  which  this  has  l>rought  to  the 
town.  In  1880  the  population  of  Barre 
was  2,060.  and  the  property  valuation 
was  about  $700,000.  In  1890  the  popu- 
lation had  increased  to  6,790  and  the 
property  valuation  was  $3,500,000.  The 
population  is  now  estimated  at  not  less 
than  10,000,  and  the  value  of  property 
is  considerably  larger  than  in  1890,  and 
the  past  year  has  been  one  of  unusual 
prosperity. 

The  present  value  of  the  annual  out- 
put in  these  quarries  is  thought  to  be 
not  less  than  $1,000,000,  taken  as  it 
leaves  the  quarry,  unworked.  Just  how 
many  quarries  there  are  at  Graniteville 
and  the  neighborhood,  four  miles  east  of 
Barre,  I  cannot  ascertain,  but  there  must 
be  between  fifty  and  sixty.  About  100 
derricks  are  in  use,  and  2,000  men, 
mostly  Scotchmen,  with  a  few  Italians, 
are  employed  in  the  quarries  and  finish- 
ing shops,  or  "stone  sheds,"  as  they  are 
locally  called. 

Granite  has  long  been  quarried  in  this 
region.  According  to  an  article  in  the 
illustrated  edition  of  the  Enterprise,  one 
Robert  Parker,  a  revolutionary  soldier, 
first  opened  a  quarry,  but  not  until  1875, 
when  Barre  w^as  connected  by  a  branch 
line  with  the  Central  Vermont  Railroad, 
was  any  extensive  work  done.  So  far  as 
I  am  aware,  the  first  building  of  import- 
ance to  be  constructed  of  Barre  granite 
was  the  state  house,  built  in  1837.  The 
stone  for  this  was  delivered  in  Mont- 
pelier  for  twenty  cents  a  cubic  foot, 
while  to-day  the  same  sells  at  the  quarry 
for  from  seventy-five  cents  to  $1.00  a 
foot.  From  a  few  tons  annually,  the 
amount  produced  has  grown,  as  we  have 
seen,  to  large  proportions.  A  single 
firm  shipped  in  1»96,  10,000  tons,  and 
1,000  tons  have  been  sent  over  the  road 
from  the  quarries  to  Barre  in  a  single 
day  and  100,000  tons  in  a  year.     It  is 
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stated  that  if  all  the  buildings  and  yards 
used  in  and  Barre  fur  cutting  and  polish- 
ing granite  were  combined  they  would 
cover  fifty  acres.  The  actual  territory 
in  which  the  quarries  arc  located  is  not 
large.  Mr.  W.  C.  Olds  writes:  "The 
quarries  are  all  within  a  radius  of  less 
than  a  mile,  and  certainly  not  more  than 
five  per  cent,  of  the  area  within  tbis 
radius  is  quarry  land." 

About  twenty  miles  north  of  the  Barre 
granite  beds  are  those  of  Woodbury. 
The  beds  here  form  a  small  mountain, 
and  are.  therefore,  enormous  in  quality. 
Most  of  the  works  where  the  stone  is 
cut  and  polished  are  at  Hardwick,  six 
miles  west,  or  between  Hardwick  and 
Woodbury.  On  this  account  the  stone 
is  often  called  Hardwick  granite.  The 
quarries  here  were  opened  only  ten  years 
ago,  and  therefore  the  industry  is  not 
yet  greatly  developed.  There  are  at 
present  220  men  employed  in  the  six 
quarries  and  probably  a  much  larger 
number  in  the  "stoue  sheds."  About 
$300,000  worth  of  granite  will  be  pro- 
duced the  present  year. 

At  Rycgate  a  company  is  working  a 
small  quarry  and  are  about  to  open  a 
new  one  in  Tapham,  just  beyond  the 
Groton  line.  Other  quarries  and  works 
are  reported  as  not  running. 

There  is  an  important  quarry  in  the 
southern  part  of  the  stale  at  Dummerston. 
The  stone  produced  by  this  quarry  is  of 
two  kinds,  a  light  and  a  dark,  both  of 
good  quality. 

What  is  called  "Ascutney  granite"  has 
been  quarried  at  Windsor.  This  is 
really  not  a  granite,  but  a  syenite,  which 
is  much  that  is  called  granite  in  trade. 
The  mica  of  granite  is  replaced  by  horn- 
blende. The  stone  is  very  hard,  darker 
colored  than  any  of  our  granites,  and  I 
doubt  not  durable. 

The  Marble  Quarries  of  East  Tennessee. 

Mr.  J.  E.  Willard,  of  Knoxville.Tenn., 
recently  made  the  foUlowing  interesting 
statement. 

Geologically  considered,  the  Tennes- 
see marbles  can  be  referred  to  the  Tren- 
on  and  Nashville  series,  which  are  the 
verlying    beds  of    the   Lower  Silurian 


formations.  All  these  formations  strike 
northeast  and  southwest,  and  vary  from 
horizontal  to  dips  of  high  angles.  Of 
the  colored  marbles,  there  are  endless 
varieties,  from  the  most  delicate  pink 
to  the  rich  brown  and  chocolate, 
the  gray  and  dark  variegated.  This 
great  diversity  extends  to  the  texture  as 
well  as  the  color,  and  the  widest  possible 
field  is  afforded  to  architects  and  artists 
in  stone  to  exerci.se  their  taste  in  the  se- 
lection and  combination  of  colors.  It  is 
only  of  late  that  this  diversity  in  these 
marbles  has  been  known  to  the  trade. 
The  lighter  colors,  such  as  the  gray  and 
the  different  shades  of  pink,  seem  to 
meet  the  popular  fancy.  As  shown  by 
chemical  and  crushing  tests,  these 
marbles  are  practically  impervious  to 
moisture  and  discoloring  agencies,  and 
have  all  the  requirements  of  a  first-class 
building  material — a  material  that  will 
last  for  generations.  At  the  present 
time  there  are  fourteen  quarries  in  opera- 
tion in  Knox  and  Blount  counties,  with 
an  average  output  of  30,000  cubic  feet 
per  month.  This  product  is  of  the  dif- 
ferent varieties  and  colors,  and  is  shipped 
all  over  the  United  States,  from  Maine  to 
California,  in  the  rough  block,  in  sawed 
slabs,  and  in  the  finished  state,  for  the 
interior  decoration  of  buildings.  There 
are  four  mills  located  in  Knoxville, 
which  finish  and  ship  ma.ble  to  the 
trade.  There  are  over  $3,000,000  in- 
vested in  Tennessee  marble.  The  mar- 
ble industries  of  the  State  are  still  in 
their  infancy,  and  are  susceptible  of  de- 
velopment on  a  scale  of  great  magnitude. 


Anchor  for  Tombstones. 

Specificmtlon  forming  part  of  t^ettcr*  Patent  No. 
6lo,,sjg.  issued  September  13,  i8g8,  to  Winfield  C.  Gil- 
bert, of  Union  Bridge,  Maryland. 

The  object  of  the  invention  is  to  pro- 
vide means  whereby  tombstones  at  the 
head  and  foot  of  a  grave  may  be  con- 
nected together  by  an  anchor  buried 
under  the  surface  of  the  earth  in  such 
manner  that  their  distance  apart  will  be 
properly  regulated  and  preserved,  and 
they  will  be  held  against  leaning,  fall- 
ing, or  being  twisted  out  of  alinement. 

With  this  object  in  view  the  invention 
consists  in  a  tombstone-anchor  compris- 
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Ing  two  plates  of  metal  provided  witli 
means  for  connecting  them  together  in 
any  desired  longitudinal  adjustment, 
provided  at  their  outer  ends  with  upright 
flanges  to  embrace  the  outer  sides  of 
the  head  and  foot  stones,  and  angular 
brackets  adapted  to  be  adjustably  se- 
cured upon  the  upper  faces  of  the  metal 
plates,  whereby  their  upright  flanges 
may   be  forced    into  contact   with   the 
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inner  sides  of  the  head  and  foot  stones, 
screws  being  provided  to  pass  through 
the  upright  flanges  of  the  metal  plates 
and  brackets  into  the  head  and  foot 
stones  to  rigidly  secure  them  in  position. 
Figure  1  is  a  perspective  view  illus- 
trating a  tombstone-anchor  constructed 
in  accordance  with  the  invention,  the 
head  and  foot  stones  being  illustrated  in 
position  in  dotted  lines.  Fig.  2  is  a  cen- 
tral vertical  section  through  the  anchor 


and  tombstones,  the  earth- level 
indicated  by  a  dotted  line.  Fig 
top  plan  view  of  the  anchor  and 
stones  connected  together. 

Like  letters  of  reference  mark  the 
same  parts  wherever  they  occur  in  the 
different  figures  of  the  drawings. 

Referring  to  the  drawings  by  letters. 
A  and  B  indicate  two  plates  or  bars  of 
metal  adapted  to  overlap  each  other  at 
their  inner  ends,  the  over- 
laping  ends  being  pro- 
vided with  registering 
perforations  A'  and  B'  to 
receive  screws  C  to  se- 
cure them  rigidly  to- 
gether in  any  desired  ad- 
justment. At  their  outer 
ends  the  plates  A  and  B 
are  provided  with  up: 
ward  turned  flanges  D. 
F  and  H  indicate 
brackets  longitudinally 
slotted,  as  at  F'  and  H', 
and  provided  with  up- 
turned flanges  G  and  I 
at  their  outer  ends. 
Screws  J  and  K.  passing 
through  the  slots  F'  and 
H',  serve  to  permit  of 
the  adjustment  longitu- 
dinallyof  the  brackets  F 
and  H  and  to  secure  the 
brackets  in  position  to 
clamp  the  ba.se  of  the 
head  and  foot  stones  L 
and  M. 

Screws  N  are  passed 
through  the  end  flanges 
D  and  H  of  the  metal 
plates  A  and  B  into  the 
outside  of  the  base  of  the 
head  and  foot  stones, 
while  screws  O  pass  through  the  up- 
right flanges  G  and  I  of  the  brackets  F 
and  H  into  the  inside  of  the  base  of  the 
head  and  foot  stones. 

The  construction  will  be  readily  under- 
stood from  the  foregoing  description, 
and  its  operation  may  be  described  as 
follows:  The  grave  having  been  filled 
nearly  full,  the  plates  A  and  B  are  laid 
on  the  top  of  the  fiilling-earth  and  ad- 
justed to  the  proper  length  by  means  of 
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the  registering  perforations  A'  and  B', 
and  the  screws  C  in  a  well-known  man- 
ner. The  brackets  F  and  H  are  now 
adjusted  sufficiently  far  inward  to  per- 
mit of  the  placing  of  the  headstone  and 
footst .  e  on  the  top  of  the  plates  A  and 
B  in  ntact  with  the  inner  faces  of  the 
ttprigt-t  flanges  D  and  E.  The  brackets 
F  an  H  are  now  adjusted  outward  until 
their  ngular  flanges  G  and  I  rest  against 
the  inner  faces  of  the  bases  of  the  head 
and  footstones  and  secured  in  such 
adjusted  position  by  means  of  the  screws 
J  and  K.  The  screws  N  and  O  are  now 
turned  into  the  holes  prepared  to  receive 
them  in  the  base  of  the  tombstones, 
thus  securely  fastening  the  stones  to  the 
anchor.  The  filling  of  the  tomb  is  now 
completed,  the  earth  rising  to  about  the 
level  of  the  dotted  line  P  in  Fig.  2  leav- 
ing nothing  exposed  above  the  surface 
of  the  earth  except  the  tombstones, 
which  will  be  rigidly  held  against  dis- 
placement. 


In  Memory  of  the  Heroic  HumWc. 

Mr.  G.  R.  Watts,  the  famous  British 
artist,  has  introduced  into  London  a 
new  idea  in  the  monument  line  which 
might  well  be  adopted  in  some  of  our 
cities.  He  is  now  erecting  in  what  is 
known  as  Postman's  Park  at  Aldersgate, 
a  cloister  or  pavilion  of  artistic  design 
and  imperishable  materials,  in  which  will 
be  placed  from  time  to  time,  tablets  com- 
memorating deeds  of  heroism  of  people 
in  the  humbler  walks  of  life.  Postman's 
Park  is  a  little  breathing  spot  in  the 
crowded  section  of  the  city,  much  fre- 
quented by  working  folks,  so  that  the 
examples  will  have  an  influence  upon 
the  moral  courage  of  the  lower  classes. 
The    London    county   council   and   the 


park  board  have  made  appropriations  of 
money  and  the  remainder  of  the  cost, 
which  is  $60,000,  will  be  met  by  private 
contributors.  Mr.  Watts  is  now  search- 
ing the  newspaper  files  to  learn  of  brav« 
deeds  recorded  in  recent  years.  A  typi- 
cal case  is  that  of  Alice  Ayers,  a  nursey 
maid,  who  rescued  three  children  from  a 
burning  house  at  the  sacrifice  of  her  own 
life. 


At  the  last  meeting  of  the  New  York 
branch  of  the  Granite  Cutters'  National 
Union  a  resolution  was  passed  providing 
that  hereafter  no  member  of  the  union 
shall  work  upon  a  job  in  New  York  City 
with  aliens.  This  action  was  taken  to 
prevent  Italian  stone-cutters  joining  out- 
side branches  of  the  Granite  Cutters'  Na- 
tional Union  and  getting  a  transfer  card 
to  the  New  York  branch.  The  resolu- 
tion is  expected  to  have  far-reaching 
effects. 


Shading  Marble. 

A  newly  discovered  process  for  treat- 
ing marble  or  other  similar  stones  in 
order  to  give  them  any  colored  shade, 
veins  or  spots,  consist  in  leaving  these 
stones  in  one  or  more  baths  composed  of 
a  solution  of  alcohol  and  one  or  more 
colors  of  aniline  or  other  coloring  ma- 
terials. The  coloring  materials  are 
fixed  by  leaving  the  colored  stones  in  a 
bath  of  oil  or  any  other  fat  substance,  or 
by  applying  upon  the  stones  layers  of 
the  same  stuff.  The  absorption  of  the 
organic  coloring  materials  and  of  the  fat 
substances  by  the  stone  may  be  accele- 
rated by  heating  or  boiling  the  bath 
which  contains  the  stuff  to  be  treated. 
— New  Haven  Morning  News. 
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WANT  ter  be  a  boy  ag'in,  that's  what's 
atlin'  me; 
Want  ter  do's  I  used  to  do,  he's  I  used  to 

be. 
Ain't   no  chicken   as  ter  years. — no,   but 

what  of  that? 
Looks  won't  tell  how  furstae'll  jump  when 

yer  see  a  cat. 
Hair's  a-thinnin'  on    my  head,  teeth  are 

gettin'  sWurce, 
But  my  heart  an'  soul,  I  guess,  ain't  a  mite 

the  worse; 
They're  as  young's  they  ever  was,  so  there 

ain't  no  sin 
In  my  wishin'  I  could  jest  be  a  boy  ag'in. 

When    I  woke  this  momiu',  land,  wa'n't 

the  airth  a  sight! 
Like  a  painted  picter,  all  blue  an'  silver 

white, 
Snow  a-sparkin'  everywhere,  flashin'  low 

an'  high, 
Like  the  stars  had  tumbled  down  from  the 

evenin'  sky. 
Every  tree  and  bash  an'  twig  on  the  6eld  or 

hill 
Heaped   with    shinin'   di'mon'  dust  fresh 

from  Natur's  mill. 
H'istin'  up  the  sash  to  let  all  the  glory  in, 
"Gosh!"  I  sei,  "the  world's  re-born, — I'm 

a  boy  a'g'in." 

Through  the  pastur'  brush,  I  see  little  rab- 
bit run, 

38 


Twinklin'  heels  a-tossing'  up  spangles  to 

the  sun, 
From  the  barnyard,  high  an'  shrill,  com.e  a 

rooster's  crow, 
Sayin'   "Wake    up,   lazy   folks;    time    ter 

shovel  snow." 
From  the  neighbor's  chirably  lops  smoke 

was  climbm'  straight, 
Like  a  ransomed  sperit  bound  for  the  Pearly 

Gate, 
As  I  tied  my  tippet  on  'round  my  grizzled 

chin, 
I  sez,  "Youth's  come  back  ter  me, — I'm  a 

boy  ag'in." 

Ad'  as  fur  as  feelin's  go,  boy  I  was,  I  guess. 

But  this  mortal  6esh  an'  blood  ages  more 
or  less. 

An'  an  hour  of  shov'lin'  paths  showed  me 
I  was  old, 

An',  to  emphusize  the  fact,  rheumatiz  took 
hold. 

So,  I'll  say.  's  I  said  before,  seems  to  me  un- 
kind 

That  a  feller  can't  be  young  when  he's 
young  in  mind; 

Seems  a  pity  that  a  chap  who's  a  boy 
within. 

Can't  be  havin'  fun  an'  jest  be  a  boy  ag'in, 

—Joe  Lincoln  in  L.  A.  W.  Bullentin. 


Stone  and  Alabaster  Vases. 

The  Egyptians  used  different  kinds  of  stone 
for  making  bowls,  jugs  and  other  vases  dei, 
tincd  to  hold  the  liquids  and  other  substances 
offered  to  the  gods,  or  otherwise  employed  for 
religious  or  private  purposes.  The  principal 
materials  used  for  this  purpose  were  granite, 
basalts,  serpentine  and  alabaster,  or  arragonite, 
a  kind  of  stalamite  of  great  beauty  of  a  creamy- 
white  color,  and  more  extensively  employed 
than  and  other  material,  especially  for  vases  of 
the  toilet.  The  kind  in  use  at  the  earliest 
period  of  the  fifth  and  sixth  dynasties  was 
plain  and  of  one  uniform  layer,  but  about  the 
twenty-fifth  dynasty  ajzoned  arragonite  of  yel- 
low color  and  many  layers  came  into  use.  The 
principal  shapes  are  a  hemispherical  vase  with 
wide  open  mouth  for  holding  wine,  basins,  cy. 
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ILadrical  vases  with  wide  rims  for  holding  un- 
guents or  oils,  an  elongated  vase  with  pointed 
foot,  also  for  boldiug  unguents  or  perfumes;  a 
vase  with  cylindrical  liody,  large  flat  lips  and 
mouth,  often  employed  for  holding  cosmetics; 
and  vases  in  shape  of  the  wine-jugs,  the  Greek 
olpe  or  theoinochoe,  the  two>handled  amphora 
and  drop-shaped  albalros,  and  other  shapes. 
On  many  of  these  alabaster  vases  the  name  of 
the  monarch  in  whose  r  ign  they  were  made, 
of  the  person  in  whose  tomb  they  were  de- 
posited, and  even  the  amount  of  the  capacity, 
or  their  dedication  for  sepulchral  use  is  incised 
in  hieroglyphs.  The  alabaster  vases  appear  to 
have  been  highly  prized.  They  had  covers  of 
the  same  material,  and  were  used  only  for  do- 
mestic purposes  by  tlie  upi^er  classes.  So  much 
were  they  esteemed  that  they  were  exported 
Ifrom  Egypt,  and  the  names  of  Persian  mon- 
archs  have  been  found  in  hieroglyphs  and 
cuneiform  characters  upon  them,  while  vases 
apparently  in  Egyptian  material,  if  not  of 
Egyptian  fabric,  have  been  discovered  in  the 
early  tombs  of  Asia  Minor,  Greece  and  the 
isles  of  the  Archipelago.— Stonemason. 


Recent  Discoveries  at  Pompeii. 

The  excavations  at  Pompeii,  says  a  Naples 
correspondent  of  the  London  Times,  have  been 
continued  during  the  past  year,  aud  have  re- 
sulted chiefly  in  the  di.scovery  of  small  houses 
containing  objects  of  secondary  interest  and 
importance.  In  the  neighborhood  of  the  Gate 
of  Vesuvius  a  portion  of  the  city  wall  belong- 
ing to  the  earliest  period  of  Pompeian  build- 
ing was  laid  bare,  and  is  interesting,  as  it  is  ap- 
parently more  ancient  than  such  other  portions 
of  the  wall  as  have  been  discovered.  It  appears 
to  be  of  Oscan  construction,  being  built  of  large 
blocks  of  rough  stone  neatly  joined  without 
mortar,  and  resembles  somewhat  the  facade  of 
"The  House  of  the  Surgeon,"  though  the 
stones  are  larger  and  not  so  smoothly  faced. 
This  section  of  the  excavations  being  exhausted, 
the  ground  already  appropriated  being  finished, 
the  director  determined  to  excavate  the  small 
comer  near  the  "Sea  Gate."  which  was  the 
only  unexcavated  spot  in  that  part  of  the  city. 
Experts  had  long  been  anxious  to  see  what  lay 
buried  there,  for  there  was  a  portion  of  a  very 
large  and  handsome  red  marble  {tillar,  which 
had  long  been  above  ground,  and  had  given 
rise  to  sundry  conjectures.  On  removing  the 
soil    the  site  was  found  to  be  occupied  by  the 


foundations  of  a  temple  which  was  in  course  of 
con.struction  at  the  time  ol  the  destruction  of 
the  city  in  79  A.  D.  This  is  particularly  inter- 
esting liecause  it  was  supposed  that  all  the 
sacred  edifices  of  the  city  ha<l  been  discovered 
long  ago.  no  important  deity  being  without  a 
representative  temple;  but  unfortunately  there 
is  nothing  in  the  rudiments  of  the  temple  be- 
fore us  to  indicate  to  whom  it  was  to  be  dedi- 
cated on  its  completion.  It  is  evident  that, 
though  very  small,  it  was  intended  to  rival  in 
its  decoration  any  temple  which  existed  in  the 
city;  and  though  it  had  scarcely  risen  alio  ve  the 
ground  level,  the  marble  arcJiitraves,  carved 
with  the  usual  egg-aud-tooth  moulding,  are  ly- 
ing around  it  ready  to  be  put  up,  and  the  Coria 
thian  capitals,  some  finished  and  others  only 
partly  executed,  are  displayed  in  the  enclosure, 
as  well  as  the  base  of  a  pillar  upon  which  the 
mason  was  at  work  at  the  time  of  the  catas- 
trophe which  overwhelmed  the  city.  The  tool- 
marks  on  this  base  are  clearly  perceptible,  and 
look  as  if  the  workmen  had  only  just  left  his 
task.  As  to  the  hand.some  red  marble  pillar  to 
which  we  have  alluded,  it  is  reasonable  to  con- 
jecture that  it  was  the  base  for  the  statue  of 
the  god,  as  it  is  about  4  feet  long,  and  the  only 
piece  of  colored  marble  found  on  the  site.  The 
partly  executed  capitals  are  extremely  interest- 
ing, as  showing  the  methods  of  the  Roman 
artist  who  was  engaged  upon  them,  while  those 
that  are  complete  are  very  good  specimens  in- 
deed considering  that  they  belong  to  an  age  of 
decline. 

If  Pompeii  itself  has  not  been  productive  of 
sensation  this  year,  a  small  excavation  on  pri- 
vate ground  only  a  few  yards  outside  the  walls 
has  mare  than  made  up  for  this  by  revealing 
one  of  the  linest  and  most  interesting  mos;iics 
of  antiquity.  Surrounded  by  a  most  exquisite 
garland  of  flowers,  with  a  theatrical  mask 
thrown  in  here  and  there  to  break  the  pattern, 
is  a  picture  representing  a  group  of  seven 
philosophers,  one  of  whom  is  seated  with  a 
papyrus  in  his  hand,  and  the  others  are  grouped 
round  listeniug  to  him.  In  the  background 
are  some  ruined  pillars,  and  in  the  right-hand 
upper  corner  is  a  representation  of  the 
Areopagus  of  Athens,  with  its  rocks  and 
buildings.  The  mosaic  is  polychrome  and  in 
diminutive  cubes  of  very  fine  workmanship, 
equal  ic  merit  to  those  by  Dioscorides  of  Samos 
in  the  Naples  Museum,  which  are  believed  to 
be  the  only  signed  mosaics  of  antiquity.  It  is 
about  three  feet  square,  and  was  no  doubt,  in- 
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tended  for  the  center  of  the  pavement  of  a 
room.  It  bad  probably  never  }>een  used  and 
was  a  new  mosaic,  because  it  was  not  found  on 
the  ground,  but  leaning  against  a  wall,  show- 
ing either  thai  it  had  been  moved  from  some 
other  place  or  that  it  was  about  to  be  put  down 
for  the  first  time.  Its  perfect  condition  leads 
one  to  prefer  the  latter  conjecture.  The  gov- 
ernment has  purchased  it  from  Sifjuor 
D'Acquino,  and  it  will  shortly  be  exhibited  to 
the  public  in  the  mosaic  department  of  the 
Naples  Museum. 

It  is  generally  admitted  that  the  earliest  mo- 
saics in  Italy  date  from  about  80  B.  C,  and 
there  can  be  no  donbt  that  in  many  cases  they 
were  reproductions,  or,  at  all  events,  traditions 
of  famous  pictures.  In  the  case  before  us,  the 
sketch  of  the  Areopagus,  concerning  the  iden- 
tity of  which  there  can  lie  no  doubt  in  the 
mind  of  any  one  who  knows  the  spot  even  in 
its  pre.sent  state,  displays  the  Greek  origin  of 
the  work,  and  the  scene  depicted  must  either 
be  some  celebrate<l  discussion  on  "Mars  Hill," 
or,  what  is  more  unlikely,  a  casual  group  of 
one  of  the  Attic  schools  of  thought  such  as 
might  be  seen  there  any  day.  At  any  rate,  a 
sketch  of  the  Areopagus  which  is  recognisable 
at  the  end  of  the  nineteeth  century  is  no  mean 
treasure,  and  we  are  encouraged  to  hope  that 
one  or  other  of  the  architological  schools  of 
Athens  may  be  able  to  throw  some  light  on 
the  subject  of  this  interesting  mosaic. 

It  is  not  thought  likely  that  the  D'Acquino 
excavations  will  produce  other  objects  of  great 
importance,  as  the  huu<ie  so  far  has  shown  no 
signs  of  being  anything  more  than  a  suburban 
villa.  After  the  rich  find  of  silver  which  was 
made  some  three  years  ago  in  a  house  a^tout  a 
mile  from  Pompeii,  and  presented  by  Baron 
Rothschild  to  the  Louvre,  it  is  unsafe  to  speak 
with  too  much  confidence,  but  the  above  is  the 
opinion  of  the  expert  who  't&  in  charge  of  the 
excavation. 


nature  and  non-slippery,  gives  a  secure  foot- 
hold to  horses  in  all  sorts  of  weather.  The 
cork  bricks  are  also  applicable  to  stables  and 
stable  yards." 


Cork  Roads. 

A  material  in  which  cork  figures  largely  is 
said  to  be  excellent  for  pavements.  According 
to  the  Carriage  Monthly,  "the  ideal  road  of  the 
fiiture  will  be  of  cork.  The  bricks  are  com 
posed  mainly  of  bitumen  and  cork,  vvbich, 
mixed  with  certain  other  materials,  and  sub- 
jected to  pressure,  forms  a  durable,  practically 
noiseless,  non-absorbent  and  perfectly  sanitary 
pavement.    The  material  being  of  an   elastic 


Have   Animals    a    Future    Life? 

The  remarks  recently  made  in  the  pulpit  by 
the  Rev.  Forbes  Phillips  ("Athol  Forbes"), 
vicar  of  Gorleston,  Yarmoulli,  to  the  effect  that 
he  believed  animals  had  a  future  existence,  and 
that  he  would  rather  mevt  in  heaven  some  ani- 
mals than  some  people  he  bad  me  on  earth, 
continue  to  bring  in  to  him  a  large  number  of 
letters  on  the  subject.  Apparently  the  vicar  is 
ahrm  believer  in  the  equality  of  the  "lower  ani- 
mals" with  mankind  as  regards  a  life  after  death. 
Questioned  on  the  point  by  a  London  Daily 
Mail  representative,  who  was  dcsiroua  of  ob- 
taining a  fuller  expression  of  the  reverend  gen- 
tlemin's  opinion  on  a  subject  which  has  cre- 
ated no  little  interest,  he  replied  : 

"Why  not.'  The  conceit  of  man  says  'No.' 
I  venture  to  ihink  the  reason  of  man  says 
'Yes.'  But  ill  the  niajority  of  people  conceit 
very  often  takes  charge  and  answers  before  rea- 
son gets  a  chance.  I  shall  never  forget  the 
look  of  alarm  and  astonishment  on  the  faces  of 
some  members  •>f  the  congregation  when  I  hap- 
pened once  to  express  n  the  pulpit  my  belief 
in  their  future  life.  One  indignant  parishioner 
wrote  to  me  to  say  that  'be  refused  to  share 
his  hope  of  immortality  with  his  dog  and  cat.' 
1  pointed  out  to  him  that  he  shiired  the  pre.sent 
life  with  them,  and  a-,  far  as  I  knew  he  had 
shown  no  sign  of  shuffling  off  this  mortal  coil. 
What  one  may  call  Paley's  physical  argument 
concerning  the  resurrection  or  survivid  of 
identity,  if  it  hold  good  of  the  race,  must  also 
hold  good  of  what  is  .souietinies  called  the 
lower  orde  of  creition,  though  I  can  quite 
imagine  u  well-bred,  well-behaved  animal  offer- 
i  g  a  dignified  protest  against  this  phrase. 
Science  tells  us  that  the  structure  which  wecall 
the  body  is  composed  of  atoms  in  perpetual 
flux,  constantly  disintegrating,  constantly 
passing  away.  The  body  of  childhood  is  not 
the  body  of  early  youth.  Once  in  every  dozen 
years  (some  scieutists  say  less),  the  whole 
alomical  structure  of  the  bod}' is  changed.  The 
bodies  we  have  to-day,  so  far  as  regards  the 
material  elements,  have  already  formed  the 
component  parts  of  other  carcasses,  and  they 
will  in  turn  diss.dve  and  enter  into  fresh  com- 
binations.    But   the    identity  of  man  remain 
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the  same  in  spite  of  all.  We  cbaogc  the  ma- 
ris, but  the  ego.  the  true  st-lf  of  man,  still 
lains.   Death  is  the  final  dissolutiuu  of  part- 

tnership  between  spirit  and  liody.  But  the 
change  in  partnership  on  the  one  part  is  being 
constantly  made.  This  argument  is  sound  ;  it 
applies  equally  to  man  and  beast.  We  must 
either  accept  it  or  throw  it  overboard.  If  we 
accept  it,  e  mu:>t  accept  it  on  behalf  of  our 
dumb  friends. 

"Take  another  view  of  life  as  merely  a  force. 
No  force  can  be  lost  in  this  universe.  What  is 
the  relation  of  animal  consciousness  to  the 
mighty  life  which  pulses  through  things  tem- 
poral and  eternal?  Why  should  it  cease,  or 
come  under  the  exceptional  law  of  annihila- 
tion? Aga  n,  we  believe  in  a  just  God.  Surely 
there  is  some  compensation  for  our  dumb 
friends  for  wha  they  sufiFer  here.  Surely  there 
ia  some  reward  for  their  loyalty,  their  failhful- 
aess,  their .  courage,  and  the  higher  ficulties 
they  manifest!  Has  all  this  to  count  for  noth- 
ing in  the  eyes  of  Him,  without  whose  notice 
not  a  sparrow  falleth  to  the  ground?  But, 
objects  some  one,  the  Bible  does  not  mention 
their  future  existence.  The  Bible  omits  a  uuui- 
ber  of  things  which  we  believe  and  act  upon. 

(The  truth  is,  the  men  who  wrote  the  Bible  no 
more  doubted  the  future  existence  of  their 
beasts  than  they  did  their  own.  Job  speaks  of 
the  spiri*  of  the  man,  and  the  spirit  of  the  beast . 
"It  i-»  rather  curious  that  the  scriptural  word 
used  to  denote  the  future  life,  'paradise,'  throws 
considerable  light  on  the  subject.  The  word 
'fiaraJcisos'  is  found  in  the  Sanskrit,  an  older 
language,  under  the  farm  'paradesha. '  It  .s 
also  to  be  found  in  Aruieiii.ui,  Arabic,  .'^ynac, 
Chaldee,  Persian,  and,  of  course,  Greek.  Some- 
limes  it  is  translated  in  the  Bible  as  park  and 
other  times  as  torest.  The  word  has  the  same 
identical  meaning  in  all  languages,  and  implies 
a  pleasure  garden,  well  watered,  and  inhabited 
by  all  kinds  of  harmless  beasts  and  birds.  The 
idea  in  the  Eastern  mind  is  obvious.  Our  ani- 
lal  companions  will  have  a  share — i  may  b  a 
ibordinate  share — but  a  part  they  h  ive  in  that 
ftiture  beyond  the  threshold  of  the  shadows. 
Western  science  agrees  here  with  Eastern  spec- 
ulation. The  moral  conviction  o(  a  future, 
which  protests  against  the  extinction  of  life 
with  the  dissoluti  n  of  the  atotuical  embodi- 
ment, to  the  logical  mind,  must  also  include 
and  protest  against  the  extinction  of  the  life 
of  other  animals  as  well  as  that  of  man.     After 


all  I  do  not  see  why  so  many  people  shotild 
object  to  such  a  belief  which  every  age  and 
nation  have  bornewitness  to.  If  there  are  in- 
habitants in  Mars,  would  the  unbelievers  in  the 
future  of  animals  deny  immortality  to  the 
Martians?  The  Catholic  interpretation  of  re- 
demption surely  is  not  limited  lo  men,  women 
and  children  of  this  bit  of  star  dust  in  the  unt- 
versel  Such  a  frame  of  mind  can  only  !»  com- 
pared to  that  of  the  famous  cock  that  thought 
the  sun  ro.se  every  morning  for  the  special  pur- 
pose of  hearing  him  crow. 


The  Energy  of  Explosives. 

The  relatives  energy  of  explosives  has  been 
assumed  about  as  follows  : 

Gunpowder =1 

Nitro  Glycerine ^4 

Dynamite =5 

Giin  Cotton =5 

Explosive  Gelatine  =6 

All  such  comparisons  must  be  accepted  as 
rough  approximations,  since  the  same  explosive 
under  apparently  similar  conditions  gives  dis- 
cordant results.  This  probably  arises  from  the 
fact  that  the  same  explosive  compound  varies 
somewhat  in  its  exact  constitution  according 
tu  the  purity  of  the  materials  used  in  its  forma- 
tion; and,  again,  exact  measures  of  the  forces 
developed  by  explosives  are  impossible.  It  has 
been  calculated  that  one  poun<l  of  nitro  glycer- 
ine develops  about  l.HMJ  foot  tons  of  potential 
energy.  Compared  with  one  pound  of  coal, 
which  has  a  potential  energy  of  alxjut  5,000 
fool  tons,  there  is  a  marked  contrast.  On  this 
point  it  has  been  suggested  that  the  explosive 
has  lo  expend  a  large  amount  of  work  in  con- 
verting its  condensed  oxygen  into  gas  before  it 
can  combine  with  the  combustible  elements  o 
the  explosive. 

The  raiionalc  o^  l\\M  detonation  of  explosions 
is  not  well  understood.  That  it  is  not  solely 
due  to  heat  is  evidenced  by  the  fact  that  it  is 
possible  lo  detonate  wet  gun  cotton;  and  from 
the  phenomena  of  sympathetic  explosions, 
which  will  be  referred  to  later,  it  wouUl  seem 
that  detonation  may  ]  o.ssiblv  arise  from  the 
vibratory  action  of  the  detonating  agent  upon 
the  molecules  of  the  explosion.  The  elements 
of  the  explosive  molecule  nie  retained  in  sta- 
bility liy  delicately  balanced  forces;  and  if 
these  forces  are  thrown  into  changed  vibrations 
by  an  external  force,  such  as  the  sharp  initial 
explosion  of  a  fulminate,  the  molcK^uIes  of  the 
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explosive  are  broken  up,  and  detonation  fol' 
lows.  It  is  known  from  exjicrience  and  obser- 
vation that  the  energy  of  u  high  explosive 
depends  somewhat  upon  the  character  of  the 
initial  detonation  by  which  the  main  explosion 
is  secured.  One  ounce  of  gunpowder,  even 
when  strongly  confined,  exploded  in  contact 
with  f^un  cotton,  only  inflames  it,  while  ten 
grains  of  confined  fulminate  of  mercury  pro- 
duces a  full  explosion  of  the  gun  cotton. 
Forty-five  grains  of  fulminate  exploded  uncon- 
fined  only  inflames  gun  c  tton.  Quite  large 
quantities  of  dynamite  detonated  in  contact 
with  gun  cotton  only  disperse  it,  while  a  small 
amount  of  dry  gun  cotton  detonated  upon  a 
mass  of  wet  gun  cotton  pro<luces  a  perfect 
explosion. 

That  the  energy  of  explosion  depends  upon 
the  nature  and  force  of  the  initial  explosion  is 
probably  true  of  all  explosives,  including  gun- 
powder. A  too  low  initial  explosion  will 
simply  produce  a  rapid  burning,  instead  of  a 
detonation  of  the  explosive.  Through  a  defect- 
ive exploder  I  have  seen  one  charge  of  dyna- 
mite out  of  a  large  number  simultaneously  ex- 
ploded under  water  simply  burn,  with  the 
continued  violent  boiling  of  the  water  over  the 
charge  for  several  minutes.  It  is  evident  from 
experience  that  an  initial  detonation  of  at  least 
a  definite  intensity  is  required  to  obtain  from 
the  explosive  its  maximum  eflFect.  With  an 
insufficient  initial  explosion  combustion  en- 
sues, while  with  a  sufficiently  large  initial 
explosion  complete  detonation  results.  As 
gun  cotton  is  exceedingly  inflammable,  this 
material,  with  the  exception  of  small  quanti- 
ties, is  generally  kept  wet.  The  .wet  gun 
cotton  can  be  efficiently  exploded  by  the  initial 
explosion  oJ  a  small  quantity  of  dry  gun  cotton, 
in  which  the  fulminating  cap  is  exploded.  As 
a  protection  against  the  premature  explosion 
of  nitro  glycerine,  it  is  requeally  kept,  until 
required  for  use,  in  a  congealed  or  partly  frozen 
condition,  which  occurs  at  about  45°  Fahr. 
The  detonation  of  high  explosives  is  generally 
obtained  through  the  aid  of  electricity,  by 
which  n  fulminating  cap  or  fuse,  coatuiiiing 
about  twenty-four  grains  of  mercuric  fulminate, 
is  initially  fired  in  the  explosive.  By  this 
means  a  certainty  of  lire  is  secured,  and  when, 
aa  in  blasting,  a  number  of  holes  are  to  be  fired 


at  the  same  time,  an  increased  efficiency  is 
secured  by  the  simultaneous  discharge  of  all 
the  blasts  at  the  same  instant.  In  the  removal 
of  Floo<l  Rock,  East  River,  in  18H5,  one  hun- 
dred  and  fifty  tons  of  explosives  were  fired  by 
this  method  at  the  same  instant. — From  a  paper 
read  by  Louis  V.  Scbermerhom,  before  the 
Engineers'  Club,  Philadelphia. 


Cydope^n  Wall. 

The  general  character  of  the  Cyclopean  style 
is  imiuensc  blocks  without  cement,  and  though 
the  walls  are  now  irregular,  from  smaller  stones 
which  filled  up  the  ioter.stices  having  disap- 
.  peared,  yet  they  were  once  so  compact  as  to 
seem  an  entire  muss.  The  stones  at  the  foun- 
dation were  smaller  than  those  above. 
Schneider,  editor  of  "Vitruvms,"  contends  that 
the  style  called  by  that  author  "insertum" 
does  not  mean  small  stones  thrown  into  cement, 
but  large  stones,  among  which  smaller  were 
inserted— a  style  called  "antiquum"  also  by 
"Vitruvius"  because  it  was  the  most  ancient 
manner  of  building.  Hamilton  divides  the 
style  into  lour  periods,  viz.,  the  first  or  oldest 
is  that  used  at  Tiryns  and  Mycenae,  consisting 
of  blocks  of  various  sizes,  of  which  the  inter- 
stices are  or  were  filled  up  with  small  stones. 
The  second,  as  at  talis  and  Delphi,  is  marked 
by  polygonal  stones,  which  nevertheless  fit 
into  each  other  with  great  nicety.  In  this  style 
there  are  no  courses.  The  third,  as  in  the 
Phocian  cities,  and  in  some  of  Bnerotia  and 
Argolis,  is  distinjiuisbed  by  the  work  being 
made  in  courses,  and  the  stones,  though  of  un- 
equal size,  being  of  the  same  height.  The 
fourth  and  youngest  style  presents  horizontal 
courses  of  masonry,  not  always  of  the  same 
height,  but  formed  of  stones  which  are  all  rec- 
tangular. This  style  was  chiefly  confined  to 
Attica.  Tiryns  is  the  first  known  specimen  of 
military  architecture  or  improvement  upon 
earthworks,  for  Plmy  says  that  the  Cyclops  are 
affirmed  to  have  been  the  inventors  of  the  forti- 
ficationt  of  towns  and  also  of  towers  in  these 
identical  instances,  of  Tiryns  and  MycentE.  Sir 
William  Gell  adds  that  Tiryns  is  the  best 
specimen  of  the  military  architecture  of  the 
her  ic  ages.  Homer  calls  it  the  well-walled 
Tirynthus. 


The  SUte  Export  Trade. 

The  most  notable  point  in  the  Ameri- 
can slate  trade  at  the  present  time  is  the 
rapid  growth  in  export  business,  A  few 
years  ago  this  was  of  too  small  value  to 
be  considered,  but  at  present  it  is  the 
most  prominent  feature  of  the  trade. 
An  opportunity  for  the  introduction  of 
our  slates  abroad  was  given  by  the  strike 
of  the  Welsh  quarrymen  and  the  long 
suspension  of  work  which  followed. 
Advantage  was  taken  of  the  opening, 
and  a  foothold  has  been  secured,  which 
can  very  probably  be  retained.  It  is 
claimed  that  the  finest  quality  of  Welsh 
slate  is  better  than  the  American, 
though  our  quarrymen  are  not  by  any 
means  willing  to  admit  this.  This  qual- 
ity, however,  has  only  a  very  limited 
sale,  owing  to  its  high  price,  and  the 
ordinary  grades  of  roofing  slate  are  very 
similar  to  the  American  slates  which 
are  sold  at  a  lower  price.  So  far  Great 
Britain  has  Ijeen  our  chief  customer  for 
slate,  though  small  quantities  have  been 
sent  to  Germany.  France  and  Itenmark. 
The  growth  of  the  trade  is  shown  by 
the  fact  that  the  exports  to  the  United 
Kingdom  in  the  fiscal  year  ending  June 
30,  1S93,  amounted  to  only  $1,400, 
but  in  1897  they  had  jumped  to  $6^5,- 
980.  Of  the  total  value  of  $1,370,075 
in  slate  shipped  from  the  United  States 
to  all  countries  in  the  fiscal  year  1898, 
fully  $900,000  went  to  the  United  King- 
dom. During  the  next  fi.scal  year  it  is 
likely  much  more  slate  will  be  sent  to 
that  country,  as  the  port  of  New  York 
has  already  shipped  there  during  the 
four  months  from  July  1  to  October 
31  nearly  $245,000  worth  of  slate, 
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which  compares  with  $557,099  in  the 
whole  fiscal  year  ending  June  30,  1897. 
There  have  also  been  shipments  from 
Philadelphia  and  Baltimore  as  well  as 
from  other  minor  ports.  New  York  re- 
mains the  chief  exporting  port. 

The  main  point  now  is  to  retain  the 
trade  which  the  difficulties  of  the  En- 
glish quarrymen  have  put  in  our  ha  nds. 
It  has  been  suggested  that  it  would  be 
well  to  establish  a  central  selling  agency 
in  London,  with  a  warehouse  where  dif- 
ferent varieties  of  American  roofing  slate 
could  be  kept  on  exhibition,  with  suffi- 
cient stock  to  fill  orders  needed  at  short 
notice.  To  do  this  would  of  course  re- 
quire the  co-operation  of  a  number  of 
producers,  among  whom  the  necessary 
expense  could  be  divided. 

Most  of  the  Pennsylvania  and  Ver- 
mont quarrymen  are  united  in  apprecia- 
ting the  value  of  the  export  trade,  and 
they  should  at  the  same  time  realize  the 
advantages  of  more  active  work  towards 
increasing  the  use  of  roofing  slate  at 
home.  In  the  Eastern  States  especially 
there  is  room  for  a  good  deal  of  work  in 
this  direction.— Engineering  and  Mining 
Journal. 


Rockmart,  Ga^  .Slate  Quarries. 

We  are  informed  that  negotiations  are 
in  progress  for  an  increased  development 
of  the  slate  quarry  interests  at  Rock- 
mart,  Ga.,  and  that  steps  are  being 
taken  to  increase  the  capital  there  in- 
vested with  a  view  to  increasing  the  slate 
plant  and  greatly  enlarging  the  capacitj' 
of  the  slate  quarries.  Slate  roofing  and 
other  slate  products  will  be  manufact- 
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ured,  including  marbleized  slate  mantels, 
blackboards,  etc. 

It  is  proposed  to  establish  a  large 
number  of  agencies  of  these  quarries  in 
all  the  cities  south  of  the  Ohio  River, 
also  at  Chicago,  St.  Louis,  Cincinnati 
and  in  the  large  cities  west  of  Chicago 
and  the  Southwest.  Agents  will  also  be 
appointed  in  Europe,  and  the  trade  in 
the  South  adjacent  to  to  the  quarries 
will  be  energetically  pushed. 

It  is  confidentialy  expected  that  these 
quarries  will  give  employment  to  several 
hundred  men,  and  as  a  natural  conse- 
quence it  is  reasonably  assured  that  the 
town  of  Rockmart  will  be  greatly  bene- 
fited thereby. 

The  Rockmart  alate  has  a  great  ad- 
vantage in  location  for  supplying  the 
Southern,  Southwestern  and  Western 
markets. 

This  inexhaustible  and  compact  body 
of  slate  is  located  in  northwest  Georgia, 
in  Polk  County,  near  the  town  of  Rock- 
mart. The  quarries  lie  along  the  line  of 
the  Southern  Railway,  and  are  well  situ- 
ated for  transportation  in  any  direction, 
south,  north,  east  and  west,  or  to  the 
seaboard  for  shipment  to  Europe.  It  is 
said  that  it  is  su  located  that  it  can  control 
the  largest  area  of  purchasing  territory 
of  any  of  the  great  slate  depo.sits  of  this 
country.  The  splendid  climate  will  en- 
able the  quarries  to  be  worked  all  the 
year  around,  while  the  cheap  labor  of 
the  South  and  other  advantages  will, 
without  doubt,  insure  success. — South- 
ern Field. 


The  Monson  Maine  Slate  Co.  which 
has  lieen  five  months  in  arrears  on  their 
men's  wages,  have  paid  them  in  full  to 
October  1 .  They  have  long  orders  ahead 
and  are  running  their  mill  day  and  night. 


W.  A.  Evans  has  taken  a  contract  of  the 
Monson    Consolidated  Slate  Co,    to  cut 
from  the  company's  land,  and  deliver  a 
their  quarries  1,000  cords  of  wood. 


Our  Home  Market  for  Slate. 


A 


In  pushing  the  sale  of  slate  for  both 
domestic  use  and  export,  roofing  slate 
has  been  the  product  almost  exclusively 
referred  to.  The  export  trade  of  the 
past  year  or  two  has  been  in  roofing 
slate,  with  the  exception  of  a  small 
quantity  of  school  slates,  the  value  of 
which  has  been  very  moderate  in  com- 
parison. There  is  a  large  field  to  be 
worked  in  the  domestic  market  in  the 
supply  of  slate  for  construction  of  vari- 
ous kinds.  For  use  in  household  con- 
structitm — as  for  wash-tubs,  sinks  and 
sirailiar  purposes;  in  staircases,  floors  of 
passages  in  public  and  office  buildings; 
for  tanks  and  water  cisterns;  for  acid 
tanks  and  similar  purposes  in  chemical 
works  and  factories,  slate  possesses  many 
excellent  qualities.  Its  resistance  to 
chemical  action  of  all  sorts,  its  non-ab- 
sorption of  moisture  and  its  smooth, 
hard  surface  combine  to  fit  it  especially 
for  the  classes  ot  work  mentioned.  No 
material  is  more  easily  kept  clean  and 
free  from  dirt  of  alt  kinds;  while  in  fire- 
proof construction  its  advantages  are 
apparent.  Marbleized  slate  for  decor- 
ative purposes  is  rather  out  of  fashion  at 
present;  but  for  other  household  pur- 
poses its  use  is  increasing.  Our  slate 
quarrymen  ought  to  push  these  uses  of 
their  product  uHvre  energetically.  They 
would  certainly  lose  nothing  by  work  in 
the  directions  Indicated,  and  might  gain 
a  good  deal  in  the  extension  of  the 
market  for  good  slate. — Engineering  and 
Mining  Journal. 
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The  Escurial  Spain. 

Spain  possesses  one  of  the  largest 
buildings  in  the  world.  It  is  at  once  a 
palace,  a  museum,  a  library,  a  picture 
gallery,  a  monastery,  a  church  and  a 
burial  place.  This  wonderful  edifice  is 
called  the  Escurial  (a  hill  or  a  heap  of 
stones  taken  from  a  quarry),  and  is  lo- 
cated about  twenty-five  miles  northwest 
or  Madrid. 

It  was  commenced  in  1653  by  order  of 
Philip  II.  of  Spain,  and  was  intended 
partly  as  a  royal  burying  place  for  the 
kings  of  Spain,  and  partly  as  a  commem- 
oration of  Philip's  victory  over  the 
French  at  St.  Quentin  in  1557.  It  is 
built  entirely  of  granite,  and  measures 
744  feet  in  length  by  580  feet  in  breadth. 
At  each  corner  is  a  tower  JOO  feet  in 
height.  The  building  is  supposed  to 
represent  an  enormous  gridiron  lying 
ui>side  down,  and  this  shape  is  believed 
to  have  reference  to  St.  Lawrence,  who 
was  martyred  on  a  gridiron.  Twenty- 
one  years  were  spent  in  building  it.  and 
it  cost  S12,000,OUU — an  enormous  sum  at 
that  time  even  for  a  palace.  It  has  been 
twice  partly  destroyed  by  lightning,  and 
was  sacked  by  the  French  soldiers  in 
1808.  It  is  said  to  contain  14,000  doors 
and  11,000  window.4. 

Arches  on  Columns. 

The  practice  by  means  of  which  the 
arch  and  column  became  amalgated  as 
integral  parts  of  the  same  ordinance,  viz., 
that  of  supporting  arches  upon  columns, 
making  them  spring  either  directly  from 
their  capitals  or  from  an  entablature- 
shaped  block  over  them,  is  almost  uni- 
formly condemned  as  barbarous  and  ab- 
surd.     That  it   was   introduced  during 


the  decline  of  the  art  and  that  it  was  an 
innovation  subversive  of  former  princi- 
ples is  not  to  l)e  denied.  Yet  if  it  must 
l)e  reprobated  it  ought  to  be  so  for  its 
own  demerits,  not  as  an  innovation,  for 
all  invention  is  such.  It  appears  a  very 
poor  argument  against  it  to  say  that  col- 
umns were  originally  designed  to  sup- 
port horizontal  architrives;  we  do  not 
see  how  that  circum.stance,  of  necessity, 
renders  every  other  application  inadmis- 
sible. At  that  rate  we  must  censure  as 
vicious  a  great  deal  of  both  Roman  and 
modern  architecture,  where  attached 
columns  are  employed  merely  as  an  or- 
naments, yet  as  frequently  as  not  in  such 
manner  as  to  produce  a  character  of  lit- 
tleness and  poverty,  they  being  so  small 
in  proportion  to  the  rest  as  to  appear  in- 
significant, and  at  such  intervals  from 
each  other  that  all  the  beauty  and  har- 
mony of  a  columnar  ordinance  is  lost. 
Where  columns  are  employed  to  sup- 
port it  certainly  cannot  be  alleged  that 
they  are  idle  unmeaning  expletive.s  nor 
that  they  are  mutilated  by  being  appar- 
ently partly  embedded  in  the  wall  be- 
hind them.  "A  pier,"  it  has  been  re- 
marked, "is  but  a  differently  shaped  and 
more  massive  column,"  which  being 
granted,  what  impropriety  can  there  be 
in  employing  the  latter  as  a  substitute 
for  the  other,  provided  it  be  done  with 
judgment  and  discretion,  and  where  upon 
the  whole  it  will  prove  an  advantageous 
mode  of  treatment?  It  certainly  is  a 
barbarous  mode  to  turn  small  arches 
upon  columns  which  are  not  more  than 
between  two  and  three  diameters  apart, 
of  which  we  have  examples  in  the 
ba.silica  of  S.  Paolo,  and  Santa  Agnese 
fuor  delle  Mura  at  Rome.  The  inler- 
columus  are  such  that  they  might  easily 
have   been    closed    horizontally;    indeed 
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the  openings  between  the  columns  have 
scarcely  the  appearance  of  beinj^  arches, 
but  the  whole  looks  as  if  the  wall  rest- 
ing upon  the  columns  was  scooped  out 
into  diminutive  arches  over  the  inter- 
columns.  In  those  instances,  too,  the 
arches  themselves  are  quite  plain,  with- 
out archivolt  or  mouldings  of  any  kind, 
and  consequently  all  keeping  is  des- 
troyed; the  architectural  embellishment 
terminates  with  the  capitals  of  the  col- 
umns, and  so  far  the  effect  is  similar  to 
what  would  be  produced  by  placing  a 
plain  horizontal  mass  upon  a  range  of 
columns  instead  of  a  moulded  entabla- 
ture. Although  one  of  an  opposite  kind, 
it  is  equally  a  fault  to  make  the  arches 
spring  not  immediately  from  the  capitals 
of  the  columns,  but  from  square  frag- 
ments of  entablature  over  tliem  (as.  for 
exanjple,  in  the  interior  of  St.  Martin's, 
London),  not  only  l>ecause  such  frag- 
ments are  unmeaning  in  themselves  and 
suggest  the  idea  of  the  columns  having 
been  found  too  short  for  their  intended 
purpose,  but  because  they  remind  us 
quite  unnecessarily  of  the  original  ap- 
plication of  the  column  to  the  horizon- 
tal entablature.  If  entablature  be  ad- 
missible at  all  it  is  when  the  columns  are 
coupled,  for  then  some  kind  of  architrave 
at  least  become  requisite  in  order  to  con- 
nect the  two  capitals,  as  it  were,  to- 
gether.— The  Architect,  London. 


The  Effect  of  Frost  on  Building:  Material. 

Natural  cements  should  never  be  used 
in  freezing  weather.  The  cement  once 
frozen  has  lost  all  of  its  binding  property. 
Thawed  out  it  crumbles  like  mere  sand. 
Portland  cement,  however,  behaves  very 
much  better,  and  it  is  contended  that 
some  brands  are  especially  fit  for  use  in 
frosty  weather.  No  proper  explanation 
can  as  yet  be  offered  as  to  this  particular 
difference  in  quality. 

Common  mortar,  however,  should  be 
considered  as  being  subject  to  no  detri- 
mental change  in  its  properties  through 
the  action  of  frost.  On  the  contrary,  it 
is  improved.  This  is  especially  evident 
in  all  cases  in  which  the  mortar  steadily 
continues — for  a  time  of  three  to  four 
months — to  remain  in  a  frozen  state,  so 


as  to  allow  all  surplus  moisture  to  vapor- 
ize. Plastering  thus  "frozen  dry"  turns 
out  to  be  the  toughest  and  in  every 
respect  best  kind  of  such  work.  Where 
roofing  tile  are  jointed  with  mortar,  the 
best  work  is  ever  obtained  in  steadily 
frosty  weather,  lasting  long  enough  to 
allow  the  mortar  to  set.  But  the  difB- 
culty  in  our  climate  is  that  such  steady 
frost-weather  can  never  be  depended 
upon.  We  are  bound  to  resort  to  arti- 
fiicial  heat  in  processes  of  plastering,  to 
say  nothing  of  the  adv^antage  in  saving 
time.  A  peculiar  property  of  frozen  mor- 
tar is»  that  when  a  sudden  thaw  sets  in, 
shortly  after  freezing,  this  mortar  will 
become  quite  liquid.  It  will  drop  from 
the  plastering  lath,  will  also  freely  ooze 
out  from  the  joints  in  a  stone  wall. 

Stone  walls  should  never  be  built  in 
frosty  weather,  or  at  a  time  when  frost 
may  set  in  shortly  thereafter.  If  the 
stones  are  laid  in  common  cement  mortar, 
they  would  be  no  better  off  than  if  laid 
in  dry  sand,  if  as  well.  If  laid  in  lime 
mortar  the  case  is  even  worse,  because 
the  mortar  in  heavy  joints,  where  none 
or  very  little  of  its  moisture  is  absorbed 
by  the  stone,  becomes  so  liquid  when 
thawing  that  it  will  freely  ooze  out  from 
the  joints  and  thus  leave  the  masonry 
more  or  less  unstable.  In  case  stone  walls 
are  imperatively  called  for  they  should, 
therefore,  not  be  built  with  lime — or  com- 
mon cement  mortar,  A  proper  kind  of 
Portland  cement  is  required.  Consider- 
ing this  as  to  expense  and  as  to  the  possi- 
bility that  the  kind  of  cement  chosen  is 
not  the  proper  one.  it  would  appear  to  be 
like  a  positive  rule  for  every  practitioner 
to  avoid  in  frosty  weather  the  use  of 
common  stone  on  any  kind  of  walls. 
Foundations  may  be  of  dimension  stone 
bedded  in  sand  merely;  basement  walls 
of  brick  laid  in  lime  mortar.  In  case  ex- 
terior faces  of  these  walls  are  to  be 
shielded  against  dampness,  it  would  be 
utterly  useless  to  apply  the  usual  cement 
mortar  coating,  the  full  efficieucy  of 
which  is  doubtful  in  any  case. 

When,  soon  after  the  great  Chicago 
fire  of  1871,  the  rebuilding  of  the  city 
began,  basement  walls  were  in  a  number 
of  cases  built  with  rubble  stone.  Frost 
soon  thereafter  setting  in  and  remaining 
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'almost  constant  I  ill  March  in  the  year 
following,  their  green  mortar  was  in  solid 
condition  enough  to  sustain  the  super- 
structure in  the  meantime  thereon 
erected.  But  so  soon  as  the  March 
weather  set  in  they  were  speedily  con- 
verted into  a  loose  mass  of  rubule,  held  in 
a  precarious  position  by  a  loose  mass  of 
mortar,  which  began  to  ooze  out  and  en- 
danger the  stability  of  the  structure.  A 
remedy  was  found  in  the  speedy  call  of 
the  "house  doctor"  and  his  jackscrews. 
Yet  so  ignorant  were  btith  architect  and 
builder  as  to  the  threatening  cause,  that 
the  "'d(x:tor"  was  discharged  after  the  rec- 
tification of  a  south  wall,  to  be  called 
again  within  a  week  thereafter,  in  order 
to  also  uphold  the  north  wall,  which  had 
followed  the  example  of  the  south  wall. 

An  "accident"  took  place  on  another 
street,  where  a  block  of  three  stores,  four 
stories,  high,  fell  all  on  a  sudden  into  a 
heap  of  ruins.  Its  basement  walls,  some 
six  feet  high  from  the  ground,  had  been 
built  of  stone.  "Jack  Frost"  had  solid- 
ified them  for  the  time  being.  The  walls 
were  completed  and  roof  put  on.  When 
"Jack"  ti;4>k  his  leave  the  ."Structure  was 
doomed.  Lucky  it  was  that  the  crash 
took  place  early  in  the  morning  prior  to 
starting  work. 

The  lesson  then  so  repeatedly  given 
had,  however,  not  sufficed  to  afford  the 
necessary  amount  of  instruction.  A 
prominent  member  of  the  profession 
undertook,  two  years  thereafter,  to  build 
in  winter  a  stone  cellar  wall  of  a  store, 
with  no  favorable  result.  Had  the  tot- 
tering wall  l)een  an  isolated  one  instead 
of  one  leaning  against  the  wall  of  an 
adjoining  store,  it  would  probably  have 
come  to  the  ground. 

Contrary  to  general  opinion  on  the 
part  of  the  public,  it  must  be  stated  as  a 
fact  that  masonry  is  improved  in  its 
quality  by  the  action  of  frost,  provided 
it  has  received  the  amount  and  degree  of 
care  required.  It  is  in  disrepute  because 
the  conditions  on  which  success  depends 
have  so  seldom  been  altogether  well  ob- 
ser\'ed,  even  if  they  were  at  all  under- 
stood. When  mortar  freezes,  when  the 
ultimate  parts  of  its  humidity  expand 
into  solid  crj-stals,  the  rubbing  motion 
of  particle  against  particle  then  taking 


place  is,  without  question,  a  very  severe 
one,  enough  so  to  exact  an|  improved 
condition  of  them,  especially  in  regard 
to  the  silica  which  thereby  seems  to 
become  in  a  measure  "unlocked."  It  is 
converted,  partly  so,  from  its  original 
inert  state  into  one  of  more  or  less  acute 
affinity,  by  which  the  silicatization  of  the 
lime  is  started,  and  increased  in  rapidity 
of  its  action.  My  own  conviction  in  re- 
gard to  the  fact  that  masonry  properly 
executed  in  frosty  weather  is  compara^ 
tively  the  best,  is  positive.  It  is  shared 
by  good  and  attentive  masons  as  well  as 
a  numljer  of  architects.  All  that  is  re- 
quired in  the  case  is,  that  the  subject  be 
more  fully  investigated  and  results  taken 
ad  notani,  A  time- honored  prejudice 
will  then  be  fully  dispelled. 

The  necessity  of  "keeping  the  weather 
out"  from  inhabited  buildings  is  self- 
evident,  and  protective  measures, 
especially  as  to  exposed  parts,  such  as 
fire  walls  and  chimney  tops,  owing  to  the 
introduction  of  Portland  cement  and 
terracotta  lap-coping,  have  at  last  become 
a  rule.  Facts  have  gradually  had  the 
effect  of  demonstrating  a  necessity,  from 
which  no  part  of  a  building  is  excepted. 
A  most  special  care  is  owing  to  monu- 
mental structures  which,  as  the  case 
is,  are  designated  to  endure  for  ages. 
Frost  is  their  principal  enemy.  Water 
enters  into  the  minutest  open  joint  and 
ever  expands  it  by  freezing.  It  is  to  be 
kept  in  mind  that  this  expansion  taking 
place  is  ever  and  ever  repeated  with  irre- 
sistible force.  It  is  exceedingly  difficult, 
if  at  all  possible,  to  construct  monu- 
mental work,  self-evidently  to  be  durable, 
with  small  pieces  of  material,  the  joints 
between  them  offering  so  many  chances 
for  gradual  destruction. 

A  cemetery  vault  was,  some  eight 
years  ago,  constructed  at  Graceland  Cem- 
etery, Chicago,  with  arches  composed  of 
small  blocks  of  granite.  The  structure 
was  altogether  neat  and  attractive,  afford- 
ing evidence  of  a  good  deal  of  happy 
thought  on  the  part  of  the  architect. 
But  the  grim  existence  of  "J^^k  Frost" 
had  not  entered  upon  his  mind.  The 
result  was  that  improved  arches  were 
made  in  the  spring  following. 

In   the  earlier  days  of  our  common- 
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wealth,  attention  to  the  destructive 
agency  of  frost  seems  to  have  been  rarely 
paid.  Many  a  cemetery  vault  then  built 
on  the  side  of  a  hill,  the  arch  covered 
with  soil  and  sod,  has  gone  out  of  exist- 
ence owing  to  the  destructive  agency  of 
frost.  Some  of  them  have  been  rebuilt 
in  place  of  being  abandoned.  All  of 
them,  I  trust,  could  be  made  permanent 
by  not  only  covering  the  arch  with  a 
coating  of  Portland  cement  concrete,  but 
also  protecting  this  coating  with  sheet 
lead  of  fair  thickness,  the  sheets  soldered. 

The  fewer  the  joints,  the  larger  the 
constructive  units,  the  more  certain  the 
durability  of  the  structure.  All  joints 
should  be  carefully  prepared  for  filling 
with  lead,  to  be  tirmly  caulked.  Such 
caulking  requires  that  the  blocks  be 
massive  in  order  that  they  may  resist  all 
lateral  motion  thereby  induced.  This 
necessity  should  be  considered  a  factor  in 
the  style  of  all  monumental  work. 

The  superficial  inspection  of  the  New 
York-Brooklyn  suspension  bridge  reveals 
a  want  of  care  as  to  results  of  the  action 
of  frost,  and  even  government  work  is, 
here  and  there,  allowed  to  be  thus 
injured.  I  have  noticed  heavy  granite 
copings  on  fjuite  new  retaining  walls 
somewhat  moved  oflf  their  beds.  The 
retaining  walls  to  the  approaches  of  our 
river  tunnels  have  been  rebuilt  twice  and 
are  again  leaning,  owing  to  an  ever- 
repeated  freezing  of  the  ground  which 
leans  against  their  back.  On  our  prin- 
cipal residence  streets  are  shown  a  large 
number  of  fence  copings  to  be  in  a  "de- 
moralized" condition,  brought  on  by  the 
action  of  frost.  The  time  for  proper 
care  and  attention  in  regard  to  the 
relentless  action  of  frost  seems,  after 
all,  to  be  as  yet  in  suspense. — Fred- 
erick Baumann,  F.  A.  I.  A.,  in  Inland 
Architect. 

Electric  Power  in  Mining^. 

Progress  in  the  introduction  of  elec- 
tric mining  machinery  has  been,  to  an 
extent,  hampered  by  considerations 
which  did  not  enter  largely  into  street 
railways  and  lighting  work,  but  which 
have  played  an  important  role  in  the 
electric  raining   field.      In   the   case  of 


electric  street  railways  and  electric  light- 
ing stations,  new  industries  were  to  be 
created,  which  for  capital  might  appeal 
to  the  whole  world.  There  was  no 
question  of  extinguishing  the  value  of 
an  existing  inve.stuient. 

In  arguing  electricity  into  a  mine,  how- 
ever, the  mine  operator  has  not  only  had 
ti)  consider  the  question  of  a  future  bene- 
fit, but  also  what  must  appear  to  him  the 
more  serious  one  of  a  present  loss,  and 
it  is  a  known  fact  that  old  apparatus  as- 
sumes in  the  mind  of  the  owner  a  facti- 
tious value  as  soon  as  the  question  arises 
of  discarding  it,  and  purchasing  new  ap- 
paratus in  its  place.  Furthermore,  the 
change  involved  not  only  the  supersession 
of  mechanical  and  animal  power  in  the 
mine  itself;  it  involved  the  installation  of 
a  complete  steam  and  electrical  gener- 
ating plant  at  the  same  time.  Electri- 
city, therefore,  has  been  compelled  to 
show  that  its  adaptation  to  mine  work 
would  not  only  mean  future  economy, 
but,  also,  that  its  economy  would  be 
sufficiently  large  to  compensate  for  the 
extinction  of  the  value  of  the  apparatus 
at  present  in  use.  That  it  has  been 
shown  capable  of  this  is,  perhaps,  best 
demonstrated  by  the  very  large  number 
of  mines  now  using  electrical  apparatus, 
and  the  still  larger  number  in  which  the 
use  of  electricity  is  proposed  and  almost 
decided. 

It  will  hardly  be  disputed  at  this  date 
that  electricity  is  the  ideal  power  for  use 
in  the  operation  of  mines,  and  that  the 
advantages  it  offers,  and  the  benefits 
which  accrue  from  its  use,  cannot  be 
equalled  or  even  approached  by  any 
other  known  power,  whether  animal, 
steam  or  air,  A  power  that  needs  heavy 
piping;  that  demands  expensive  protec 
tion  in  very  cold  weather  and  constant 
expensive  maintenance;  that  cannot  be 
transmitted  satisfactorily  over  long  dis- 
tances; and  that  operates  machinery  de- 
manding constant  attention,  compares 
poorly  with  a  power  that  requires  two  or 
three  slender  wires  only  for  its  transmis- 
sion; that  gives  off  no  heat,  nor  smoke, 
nor  moisture;  that  is  unaffected  by 
change  In  temperature,  however  severe; 
that  can  now  be  transmitted  over  long 
distances,  which,  five   years  ago,  would 
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have  been  deemed  fabulous;  that  can  be 
employed  indifferently  above  or  below 
the  surface,  by  day  or  night,  or  con- 
tinuously the  twenty-four  hours  through, 
and  that  drives  machinery  which  demands 
the  minimum  of  attention.  And  when 
to  these  advantageous  features  are  added 
decided  economies  in  the  operation  of 
the  workings,  cheapening,  and  at  the 
same  time,  increasing  the  output,  while 
demanding  no  extensive  expenditure  for 
maintenance,  the  attractiveness  of  elec- 
tricity as  motive  power  is  irresistible. — 
John  McGhie  in  Cassier's  Magazine  for 
November. 


Machine  for  Cutting  Marble  or  Stone. 


Specification  forming  part  of  Letters  Palent  No. 
6ro,*tio,  Issued  Sept.  cj,  i***,  to  M  J.  Hawlcy  and  John 
B.  C]ot.  of  San  Francmco,  Cal. 

Tliis  invcDtion  relates  to  a  machine  for  cut 


tion,  whereby  holcsof  a  circular  or  other  curved 
symmetrical  form  can  be  cut  through  the  slab 
and  the  edges  be  trimmed  or  molded. 

The  obiects  of  the  invention  are  to  obtain 
accuracy  of  size  and  contour  for  such  apertures, 
to  unifurmly  shape  or  mould  the  edges  of  the 
same,  .111(1  to  perform  this  work  in  a  r.ipid  man- 
ner without  the  exercise  of  special  skill. 

Figure  I  is  a  side  elevation  of  a  machine  for 
cutting  boles  in  marble  or  other  slabs  of  stone, 
constructed  according  to  this  invention.  Fig 
II  is  a  view  in  elevation  of  the  face  of  a  cam- 
wheel  for  cutting  oval  holes,  and  the  lever  that 
operates  the  oscillating  bar  on  which  the  cut- 
ting-tools are  supported.  Fig.  Ill  is  a  detail 
of  Fig.  1,  showing  an  edge  view  of  the  guide- 
roller  that  moves  in  the  cam-plate.  Fig.  IV.  is 
a  front  view  of  u  slab  in  which  oval  apertures 
have  been  cut,  the  revolving  face-plate  on 
which  the  slab  is  mounted,  and  the  main  driv- 
ing gearing.  Fig.  V  is  u  detail  showing  the 
manner  of  shaping  and  molding  the  edges  of 
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ting  apertures  of  a  circular,  oval,  or  other  form 
bounded  by  curves  through  marble  or  other 
stone,  and  for  moulilmg  the  edges  of  such 
apertures.  The  improvements  cousi.st  of  a 
strong  spindle  arrangerl  in  the  manner  of  a 
lathe,  provided  with  a  face-plate  on  which  are 
clamped  the  slabs  of  marble  or  other  stone  to 
be  cut,  and  a  cutting-tool  mounted  on  an  oscil- 
lating shaft  operated  by  a  cam  on  the  main 
spindle,  so  that  the  cutting-tool  will  have  a 
transverse  movement  across  the  axis  of  the 
slab's  rotation  and   coincident  with  its  revolu- 


bolea  or  apertures  after  cutting  through  a  slab. 
In  cutting  holes  or  apertures  through  slabs 
of  stone,  especially  marble  tops  for  toilet-basins 
and  the  like,  it  is  desirable  that  such  apertures 
have  a  true  contour  and  be  symmetrical  in  form; 
also  when  two  or  more  holes  or  apertures  are 
cut  in  one  slab  that  their  position,  shape,  and 
dimensions  be  uniform.  These  ends  are 
attained  by  this  machine  in  a  simple  and  effi- 
cient  manner,  as  explained  in  the  specifications 
of  the  letters  patent,  and  which  are  too 
lengthy  to  present  herewith. 


Chicagfo's  *TWarble**      The  reported  tak- 
Ouarry.  ing  of  cores  of  mar- 

ble of  very  high  qual- 
ity from  beneath  Chicago^" real,  rich 
and  beautiful  marble,  fit  for  any  palace 
or  suited  for  any  kind  of  ornamental 
work." — as  the  chronicler  describes  it, 
must  have  caused  a  cold  chill  to  traverse 
the  spines  of  the  Vermont,  Tennessee, 
Georgia  and  other  marble  supplying 
companies  of  the  great  Chicago  market. 
But,  only  a  chill,  p>erhaps,  like  what 
the  smashing  of  a  carload  of  marble 
slabs  would  cause  to  the  consignee  who 
was  anxiously  awaiting  its  arrival. 
This  marble  is  said  to  lie  very  deep  in 
the  "bowels"  of  the  earth,  and  yet  lies 
under  the  very  "heart' '  of  Chicago.  Note 
the  juxtaposition  of  the  "lies!"  Be- 
neath the  floor  of  a  quarry  pit  185  feet 
in  depth,  at  a  distance  of  125  feet,  the 
core  drill  "struck  something  harder  and 
tougher"  than  the  familiar  Niagara 
limestone  which  abounds  hereabouts, 
and  is  not  insignificant  itself  in  hardness 
and  toughness.  So  we  must  conclude 
what  the  drill  "struck"  was  something 
extraordinary.  The  chronicler  asserts 
that  it  is  a  marble  "tough  as  granite  and 
capable  of  a  high  polish."  and  that  "the 
farther  down  the  drill  was  sent  the 
harder  the  marble  was  found  to  be." 

Now.  we  all  know  how  invaluable  is 
that  material  for  "any  kind  of  orna- 
mental work"  that  is  extremely  hard  to 
work  and  is  "away  up  in  G"  in  price. 
Hence  the  vision  of  a  marbleized  Chi- 
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cago,  when  its  foundations  shall  have 
been  upturned,  and  its  ghastly  pyramids 
of  ugly  brick  and  uglier  terra  cotta  shall 
have  disappeared! 

Again,  says  the  reporter,  "at  another 
point  another  specimen  was  brought  up 
by  a  drill,  quite  similar  to  the  one 
already  described,  but  which,  some 
experts  who  have  seen  it,  think  it  would 
make  an  excellent  lithographing  stone." 
See  how  nicely  that  part  of  the  tale 
rounds  out  a  perfect  tout  ensemble: 
First  strata,  paving  stone;  second  strata, 
building  stone;  third  strata,  limestone; 
fourth  strata,  marble;  fifth  strata, 
something  harder  than  marble,  let 
us  presume  a  granite,  which  is 
a  fine  thing  for  columns  and  pilasters; 
sixth  strata,  slate  to  provide  a  roof  for 
it  all,  and  underlying  all  "an  excellent 
lithographing  stone,"  in  which  are  the 
footprints  of  the  prehistoric  hustlers  who 
made  Chicago  busy  then  as  now,  and 
upon  which  will  be  written  the  future 
chronicles  of  its  surpassing  greatness. 
The  drill-hole  that  discloses  all  these 
marvels  is  in  close  proximity  to  the 
"gold  factory"  that  flourished  awhile 
and  collapsed  so  suddenly! 

Bribery  and  Our     brother    Granite 

Advertising^,  must  not  meaiure  Stonb 
by  the  "slide"  rule  of 
advertising  patronage,  wherein  its  edi- 
torial opinion  is  concerned.  We  do 
not  write  for,  or  refrain  from  writing  at 
advertisers  when   discussing  trade  mat- 
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ters.  Our  New  England  contemporary 
ought  to  know  by  this  time  that  is  not 
the  policy  of  this  journal.  Stone  so- 
licits advertising  patronage  without 
distinction  as  to  "  race,  color  or  previous 
condition"  of  hard-upness,  when  it  be- 
lieves those  it  solicits  are  legitimate  con- 
cerns and  will  pay  the  bill  for  genuine 
service.  In  one  respect  Stone  is  es- 
sentially different  to  any  other  periodical 
in  its  clas.s — it  is  strictly  a  subscriber's 
journal — and  could  live  without  an  inch 
of  advertising  patronage  if  it  had  to. 
The  advertiser  in  Stone  gets  more  oiit 
of  it  than  we  get  from  him,  liecause  of 
the  fact  stated.  So,  when  Granite,  in 
reprinting  our  "Note  of  Warning"  edi- 
torial anent  the  pneumatic  tool  litiga- 
tion, commiserates  us  on  the  probable 
loss  of  advertising  patronage  in  con- 
sequence, we  admonish  it  not  to  trouble 
Itself  on  our  account.  It  doesn't  follow 
that  in  selling  advertising  .space  caudid 
comment  should  be  stifled  against  an 
advertiser  who  has  been  caught  at  brib- 
ery and  intimidation.  An  advertiser  who 
expects  to  buy  silence  with  his  order  for 
advertising  is  persona  non  grata  to  every 
honest  publication. 

A  Marble  It  seems  to  be  difficult  for 
Fight*  anybody  but  marble  experts 

to  distinguish  between  Colo- 
rado marble  and  marble  from  other 
states  that  6nds  its  way  into 
Colorado.  There  has  been  constant 
complaint  against  the  contractors  for 
the  marble  work  on  the  new  capitol, 
that  they  are  violating  the  contract 
which  calls  for  Colorado  marble  ex- 
clusively to  be  used.  It  is  intimated 
that  Colorado  marble  cannot  be  supplied 
in  required  quantity  because  of  inade- 
quate quarrying  and  transportation  fa- 
cilities, and  that  work  on  the  building 
would   have   to   stop   if  outside  marble 


was  not  brought  in.  The  queer  part  of 
this  state  of  affairs  is,  the  attempt  to  con- 
ceal the  identity  of  the  marble  so  sub- 
stituted and  to  leave  the  impression  that 
it  is  the  Colorado  material.  A  good 
many  funny  charges  and  challenges  have 
been  the  result  so  far,  and  it  wouldn't 
be  much  of  a  surprise  if  open  hostilities 
broke  out  between  contractors  and  citi- 
zens parties  to  the  dispute. 

The  Policy  of  Returning  once  more 
Orgfanization*  to  a  consideration  of  the 
litigation  threatened  by  a 
pneumatic  tool  company  against  users 
of  tools  not  of  its  patent  or  manufacture, 
let  us  repeat  that  we  think  it  is  all  a  big 
bluff,  but  at  the  same  time  a  prettily 
put-up  one.  All  the  more  rea.son  why  the 
trade  should  become  organized  to  con- 
front it.  A  bluff  is  as  good  as  a  blast 
sometimes.  If  one  timid  concern  is 
wheedled  into  paying  for  immunity  from 
threatened  litigation,  there  will  be 
found  others  eager  to  seek  cover  in  the 
same  way.  That's  what  brings  demoral- 
ization to  the  trade,  and  enhances  the 
advantages  of  the  prosecutors.  The 
only  defense  against  the  aggressive 
eijemy,  and  against  the  cowardice  of 
selfish  operators,  is  general  organization, 
embracing  district,  state,  and  national 
bodies. 

We  are  advised  that  there  now  exists 
a  protective  a.ssociation  composed  of 
manufacturers  of  pneumatic  tools,  other 
than  the  "McCoy,"  and  many  users  of 
competing  tools.  That's  not  the  sort  of 
organization  that  is  best,  in  our  opinion, 
for  the  users  of  pneumatic  tools.  It  is 
well  enough  to  accept  the  aid  of  every 
outside  firm  and  individual  in  defeating 
the  patentees  of  the  "McCoy"  tool  in 
their  effort  to  collect  tribute  for  use  of 
alleged  infringing  tools,  but  it  is  not 
absolutely  certain    that   makers,  or  pat- 
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entees,  of  other  tools  than  the  one  re- 
ferred to,  may  not  in  the  future  proceed 
in  like  manner  to  levy  tribute  on  them. 
It  is  not  a  wise  plan  to  form  aUiances  of 
this  sort  with  apparently  friendly  par- 
ties. Let  it  first  be  known  they  are  un- 
mistakable friends.  Uncle  Sam  appre- 
ciated the  help  of  the  Cubans  and  the 
Filipinos,  in  his  struggle  with  the 
Spaniards,  but  the  allies  didn't  occupy 
the  first  firing  lines  or  the  first  seats  in 
the  council  chambers.  The  stone-work- 
ing trade  is  glad  to  receive  the  aid  and 
comfort  of  pneumatic  tool  manufacturers 
in  this  fight,  but.  thank  you,  they  want 
the  first  and  lasting  fruits  of  the  victory 
that  is  sure  to  follow  their  united  resist- 
ance to  the  "patent  Spaniards." 

The  best  aid  the  manufacturers  of 
pneumatic  tools  for  stone-cutting  can 
contribute  to  buyers  of  their  implement, 
is  to  wrap  it  in  a  bond  protecting  the 
purchaser  in  its  use. 

Justice  and  Shakespeare  has  furnished 
Injustice.  the  lines  that  express  the 
pathetic  case  of  poor  old 
John  Hooper,  the  Chicago  monument 
dealer,  who  was  sent  to  the  penitentiary 
a  few  days  ago  for  the  alleged  crime  of 
stealing  eighteen  tombstones: 

"If  I    shall  be  eondemn'd, 
Upou  surmises,  all  proofs  sleeping  else, 
But  what  your  jealousies  await,  I  tell  you, 
'Tis  rigor,  and  not  law." 

Here's  an  old  man  nearing  seventy-five 
years  of  age.  He  had  been  engaged  for 
more  than  a  quarter  of  a  century  in  the 
monument  business  in  one  location;  was 
respected  and  honored  by  the  people  of 
his  neighborhood  in  all  this  time. 
When  adversity  reached  him,  and  his 
shop  and  stock  were  taken  on  a  levy 
and  bought  in  by  his  accusers,  the  old 
man,  reasoning  in  his  feeble  way,  per- 
haps, (for  an  old  man  in  trouble  is  not 
clear-minded,)  and  confident  that  he  was 


entitled  to  a  portion  of  the  property  he 
had  stored  at  another  place,  held  pos- 
session of  the  eighteen  pieces.  For  this 
he  was  arrested,  tried  and  convicted,  and 
sent  to  the  penitentiary.  Oh,  what  pity, 
what  sorrow  in  all  this!  Not  pity  for  a 
criminal,  not  sorrow  that  the  majesty  of 
the  law  has  been  upheld,  but  pity  and 
sorrow  that  this  old  man,  whose  whole 
life  until  its  near  ending  has  been  en- 
vironed in  rectitude  and  integrity,  should 
be  "eondemn'd  upon  surmises,  all  proofs 
sleeping  else,  but  what  jealousies  await." 
For  there  is  naught  but  surmise  that  an 
act  like  his  was  determined  crime;  all 
evidence  of  the  man's  past  honorable 
career  simply  counted  for  nothing 
against  the  vindictiveness  of  the  prose- 
cution. 

Turn  from  this  case  to  that  of  the 
young  scamp,  who  embezzled  $5,000 
or  more  from  the  Western  Stone  Co., 
and  wasted  it  in  riotous  living.  He 
was  the  protege  of  the  tender-hearted 
president  of  the  stone  company,  whose 
devotion  and  confidence  he  had  flagrantly, 
shrewdly  and  willfully  betrayed.  This 
pampered  profligate  was  not  even  so 
much  as  arraigned  for  his  crime — a  crime 
a  thousand  times  more  fit  for  example  of 
the  law's  inflexible  rigor  than  that  com- 
mitted by  old  John  Hooper,  because  its 
impression  rests  upon  the  youth  and 
manhood  of  the  country,  while  that  of 
Hooper  impresses  all  as  the  sequence  of 
senility. 

Who  can  find  justice  in  the  law  when 
administered  so  oppositely  as  in  the 
cases  cited?  It  has  been  unspeakably 
cruel  to  a  good  old  man  gone  wrong  by 
one  act  in  his  extreme  old  age.  and  it 
has  been  complaisant  to  a  humiliating 
degree  to  a  cultured  scoundrel  who  had 
probably  pilfered  from  the  cash  box  every 
day  for  years.  The  weak  old  man,  who 
for  a  lifetime  was  honored  and  respected 
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by  all,  has  gone  to  an  early  grave  in  the 
prison  yard  for  his  first,  last  and  only 
offense  against  society.  "  'Tis  rigor,  and 
not  law  (justice)."  The  strong  young 
fellow  who  robbed  his  best  friend,  dis- 
graced his  parentage  and  gave  to  society 
another  example  of  profligacy,  goes  un- 
whipt  of  justice.  That's  laxity  and  not 
law. 

The  Padrone  There's      something 

System.  lacking  in   the  enforce- 

ment of  law  in  this 
country  while  the  padrone  system  of 
supplying  labor  is  permitted  to  exist. 
This  system  appears  to  be  more  firmly 
established  in  the  marble  and  granite 
centers  of  the  East  than  anywhere  else. 
The  Italian  granite  cutters  in  New 
York  City  are,  under  the  system,  first 
required  to  be  members  of  the  National 
Union,  because,  as  the  padrones  recog- 
nize, the  highest  standard  of  wages  are 
insured  by  such  meml>ership.  Then  the 
padrones  extort  from  the  cutters  one- 
fourth  the  amount  of  the  wages  paid 
them.  There's  a  law  of  the  union  pro- 
hibitory of  this,  but  it  is  difficult 
to  ferret  out  the  violators  of  it.  The 
padrones  are  thoroughly  organized,  and 
no  man  who  is  at  all  dependent  on  them, 
and  it  is  said  there  are  few  Italian  granite 
cutters  who  are  not,  dares  oppose  them 


for  fear  of  being  boycotted,  or  even 
worse,  in  peril  of  their  lives,  if  they  re- 
volted openly  against  their  masters.  It 
seems  to  us  that  it  should  not  be  the 
business  alone  of  the  union  to  try 
and  check  this  species  of  slave  labor, 
but  that  the  padrones  should  be  sought 
out  and  every  member  of  the  organiza- 
tion expatriated  from  this  country. 

The  New  York  The  report  of  the 
Fire*  experts   who  will  ex- 

amine the  effects  of 
the  recent  disastrous  fire  in  New  York' 
"skyscrapers"  is  awaited  with  in- 
tense interest  by  constructors  and 
material  men.  We  opine  it  will  not 
present  much  mort-  than  is  already 
known.  That  type  of  building  is 
not  proof  against  fire  from  without, 
however  resistant  to  fire  destruction  it 
may  be  within.  Krgo,  the  absolutely 
fire-proof  building  is  a  nonentity.  The 
manifest  duty  of  municipal  government 
is  to  restrict  the  height  of  these  struc- 
tures to  the  limit  at  which  the  best  ap- 
paratus for  fire-extinguishment  can  ef- 
fectively housed.  This  done,  these  steel 
structures,  resting  on  firm  foundations, 
and  within  heavy  walls, for  the  lower 
stories  at  least,  will  probably  be  as  per- 
fect buildings  for  commercial  purposes 
as  can  be  constructed. 


CEMENTS  AND  LIMES. 


White  Hydraulic  Cement* 

Several  years  ago  there  was  discovered 
at  River  Junction,  Fla.,  a  white  hydrau- 
lic cement,  as  purely  white  as  common 
lime,  and  therefore  a  rare  novelty  not 
found  on  the  markets  of  either  Europe  or 
America,  except  as  artificially  manipul- 
ated at  great  expense.  The  writings  of 
travelers,  however,  note  the  Asiatic 
ancients,  as  well  as  the  prehistoric  in- 
habitants of  the  American  Rocky  moun- 
tains, used  a  white  cement  in  the  con- 
struction of  their  buildings,  which  has 
endured  to  this  day  with  wonderful  pre- 
servation. One  similar  fact  connected 
with  this  discovery  brought  to  light  is 
that  the  early  Spanish  settlers  of  Flor- 
ida quarried  this  material  in  large  quan- 
tities for  the  times,  as  the  old  mines  in 
the  neighborhood  of  their  vorbau  earth 
works  fortifications,  located  on  the  Apa- 
lachicola  river,  indicate,  and  tradition 
says  they  barged  it  down  the  river  in  a 
raw  state  to  the  old  stone  fort  and  settle- 
ments at  St-  Marks,  from  whence  they 
shipped  it  to  Havana  to  be  calcined  and 
ground.  It  was  regularly  reshipped 
back  to  Florida  as  late  as  the  twenties, 
and  then  as  the  Americans  took  pos- 
session of  the  territory  the  traffic 
ceased  and  was  soon  forgotten,  as  Mr. 
John  Masters,  an  extremely  old  and 
honorable  citizen  of  St.  Augustine,  re- 
members. 

There  it  was  used  in  laying  jfloors  of 
houses  directly  on  the  ground,  and  in 
pointing  over  morter  joints  of  walls  al- 
ready up,  as  it  had  been  the  custom 
there  to  put  up  the  building  stones  with 
a  crude  lime  mortar  made  from  unsifted 
burnt  shell  that  soon  deteriorated,  and  it 
was  thought,  as  this  material  would 
harden  under  water,  it  would  protect  the 
54 


joints.  Time,  however,  has  pretty  well 
destroyed  the  old  brown  lime  mortar  in 
the  walls  still  remaining,  but  petrified 
the  white  cement,  as  it  has  done  in  an- 
cient Asia  and  the  mountains  of  the 
West.  The  Spaniards,  however,  took 
this  material,  which  they  had  discovered 
near  their  earth  works  and  settlements 
on  the  banks  of  the  Apalachicola,  to  be 
a  kind  of  gypsum  or  plaster  of  paris, 
and  called  it  by  the  French  name 
"Giesti." 

From  this  it  is  evident  that  these 
mines,  although  the  most  recently 
brought  to  the  notice  of  the  American 
settler,  are  probably  several  hundred 
years  the  oldest  in  the  United  States,  as 
there  is  no  record  when  the  Spaniards 
first  opened  and  ceased  to  quarry  them, 
or  at  what  period  they  garrisoned  the 
forts  in  the  locality. 

Besides  a  wall  plaster  and  a  stucco  im- 
pervious to  water,  one  of  the  useful  arti- 
cles manufactured  out  of  this  cement  is 
a  beautiful  white  hydraulic  brick,  which 
in  time  much  resembles  a  small  block  of 
marble,  but  having  to  be  made  of  two 
parts  of  sand  to  one  of  cement,  they  are 
in  consequence  too  heavy  for  profitable 
transportation  over  long  distances;  hence 
the  company  will  mo.st  likely  leave  this 
branch  of  their  business  to  the  dry 
pressed  brick  manufacturers  of  the  coun- 
try, which  they  will  find  very  profitable, 
as  the  brick  is  very  much  admired  for 
facing  buildings.  Experiments  for  dura- 
bility of  this  material  under  all  con- 
ditions had  been  successfully  going  on 
for  seven  years  before  it  was  discovered 
that  the  Spaniards  had  anticipated  us. 
Tests  for  tensile  strength  embraced 
several  hundred  examples,  which  gave  a 
mean  pull  of  240  pounds  per  square  inch 
in  thirty  days  (neat)  and  412  pounds  pull 
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per  square  inch  for  two  parts  sand  and 
one  cement  in  twelve  months. 

A  plant  has  already  been  erected  at 
this  place  by  the  Florida  Cement  Co., 
and  is  now  in  full  blast,  in  consequence 
of  the  product  being  offered  as  cheap  as 
any  other  natural  cement  on  the  market, 
instead  of  at  fancy  prices,  as  it  was  sup- 
posed would  be  the  case. 

H.  S.  Du  Val  C.  E.  M. 


Apparatus   for   Burning;    and    Grmding: 
Lime  and  Cement. 

SpcclficsUon  forming  part  of  t,«ttcrs  Patent  No. 
611,110,  issned  S«pteOTl»er  jo,  j*^*,  to  George  Uuryee 
of  Oraniff,  N.J. 

This  invention  relates  to  an  improved 
apparatus  for  the  simultaneous  burning 
and  grinding  of  lime  and  cement  clinker, 
and   particularly  to  the  curing  of  Port- 


hour  what  has  heretofore  required  one 
to  three  months.  Further,  that  the  red- 
hot  soft  friable  clinker  is  powdered  with 
about  half  the  power  or  double  the  sjMjed 
that  the  same  clinker  requires  after  cool- 
ing and  becoming  vitreous.  As  this  hot 
clinker  cool  quickly,  it  requires  con- 
tinuous feeding  directly  from  the  furnace 
where  produced  into  the  grinding- 
cy Under  of  such  a  furnace. 

The  carrying  out  of  the  invention  will 
be  described  with  reference  to  the  ac- 
companying drawing,  which  shows  in 
vertical  central  section  an  apparatus 
suitable  for  carrying  out  the  invention. 
A  represents  the  lower  end  of  a  rotary 
burning-cylinder.  Bis  an  elevated  fuel- 
furnace  or  combustion-chamber;  C,  the 
rotary  grinding-cylinder;  D,  the  hot-blast 
devices,  located  at  the  adjacent  upper  por- 
tions of  the  fuel-furnace  and  rotary  bum- 
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land  cement.  In  the  manufacture  of 
Portland  cement,  either  from  clay  or 
lime  mixtures  or  from  the  natural  "ce- 
ment rock,"  so  called,  where  the  silica, 
alumina  and  lime  are  combined  nat- 
urally, it  is  well  known  that  free  lime  in 
the  burned  cHnker,  in  the  form  of  uu- 
bumed  lime  or  partially-conibined  lime, 
acts  on  the  powdered  cement  seriously, 
)ften  causing  disintegration  of  the  con- 
*crete  or  mason  work.  To  obviate  this, 
it  is  essential  to  air  the  cement  from  one 
to  three  months  in  open  bins,  or  "cure" 
the  cement,  as  it  is  called,  to  prevent 
slacking  in  the  concrete  work.  The  in- 
ventor says  he  has  found  that  if  hot  ce- 
ment clinker  direct  from  the  burning 
furnace  is  powdered  while  hot  and  dry 
or  moist  air  injected  into  the  mass 
while  Ijeing  ground  the  free  lime  is 
slacked  at  once,  accomplishing  in   one 


ing-cylinder;  E,  the  hot-air  pipe  from 
the  hot-blast  devices,  entering  the  pipe 
E',  connecting  the  burning-cylinder  with 
the  griuding-cylinder.  and  F  a  water  or 
steam-pipe  for  supplying  moisture  to 
the  rotary  grinding-cyiinder.  «'  repre- 
sents dams  in  the  lining  of  the  grinding- 
cylinder;  h'  represents  large  balls  and  d 
smaller  balls  in  said  grinding-cyliuder. 
The  cylinder  C  is  preferably  twenty 
feet  long  by  five  feet  in  diameter,  con- 
structed of  half-inch  steel  plates,  lined 
with  very  hard  vitrified  brick  or  other 
suitable  lining  to  stand  heavy  friction 
and  wear  from  the  clinker  and  grinding- 
balls,  and  is  raouted  horizontally  or 
slightly  inclined  by  heavy  tires  d,  rest- 
ing on  grooved  rolls  c,  revolved  by  gear- 
ing f.  An  opening  o  of  about  fifteen 
inches  diameter  is  left  in  each  end  of 
the  rotary  grinding  cylinder  for  the  feed- 
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ing  in  at  the  upper  end  and  discharge  of 
ground  cement  at  the  lower  end.  The 
cylinder  ends  are  made  strong  by  heavy 
plates  of  iron,  and  the  whole  inside  is 
lined  with  the  brick  six  or  eight  inches 
thick.  One  or  more  basins  are  formed 
by  the  projecting  partitions  of  the  lining. 
These  basins  are  about  sixteen  inches 
deep  and  are  partly  filled  with  grinding- 
balls  two  to  four  inches  in  diameter,  or 
preferably  flint  balls,  two  or  four  tons  to 
be  used,  according  to  the  size  of  the 
cylinder.  Speed  in  grinding,  about 
twenty-five  revolutions  per  minute.  Thus 
it  will  be  seen  that  the  grinding-cylinder 
is  provided  on  its  interior  with  a  series 
of  basins  in  which  balls  are  arranged  for 
the  purpose  of  crushing  the  hot  and  soft 
clinker,  relatively  heavy  balls  being  in 
the  ba.sin  nearest  to  the  burning-cylinder 
and  successively  lighter  balls  in  the  fol- 
lowing basins.  This  grinding-cylinder  is 
so  placed  in  such  a  position  regarding  the 
rotary  burning-cylinder  as  to  allow  of 
continuous  and  direct  feed  of  clinker 
from  rotary  burning-cylinder  to  grind- 
ing cylinder.  F  is  an  air  or  steam  pipe 
for  discharging  the  contents  of  the  grind- 
ing cylinder  and  conveying  moisture 
thereto. 

The  relative  positions  of  the  rotary 
burning-cylinder  and  the  rotary  grind- 
ing cylinder  are  shown  in  the  drawing 
attached  hereto. 

Manner  of  working:  The  grinding- 
cylinder  is  to  be  first  filled  with  clinker 
to  prevent  the  balls  injuring  the  lining. 
When  the  hot  clinker  begins  to  come 
from  the  rotary  burning-cylinder  and 
enters  the  grinding-cylinder,  the  grind- 
ing-cylinder is  set  in  motion  and  the  air 
or  steam  pipe  F  opened  to  force  the  pow- 
dered cement  out  after  doing  the  slaking. 
After  starting  and  the  process  of  grind- 
ing Ijegins  the  only  precaution  necessary 
is  to  keep  up  proper  feed  of  clinker,  air 
or  moisture  and  the  process  works  con- 
tinuously, blowing  the  cement  out  of 
grinding-cylinder  into  bins  or  other 
receptacles. 

For  precaution  against  large-sized 
clinker  the  upper  basin  should  have  large 
balls  weighing  from  ten  to  twenty  pounds 
each.  These  large  lumps  of  clinker  con- 
tain more  free  lime  than  the  small  vitri- 


fied clinker  of  wheat  size.  Hence  when 
the  clinker  runs  large,  more  air  and 
moisture  will  be  required. 

The  curing  is  hastened  by  a  hot-air 
blast.  Hence  the  hot-air  blast  passing 
through  the  hot-blast  devices  will  for 
some  clinkers  be  found  essential,  while 
clinkers  from  natural  rock  require 
moisture.  The  experience  of  the  oper- 
ator and  analysis  for  free  lime  in  the  ce- 
ment will  determine  the  proceeding  to 
be  adopted.  For  instance,  vitrified  fuel- 
clinker  containing  but  little  free  lime  is 
easily  treated  by  this  apparatus. 


Burnt  Clay  in  Concrete. 

Burnt  clay  has  been  very  successfully 
used  for  ballast,  and  at  Sioux  City,  Iowa, 
experiments  were  recently  made  with 
this  material  in  concrete.  According  to 
the  Clay  Record,  several  blocks  of 
concrete  were  made  by  using  burnt  bal- 
last instead  of  granite  chips  in  connect- 
ion with  cement,  and  tested  very 
thoroughly.  The  experimenters  are 
surprised  at  the  solidty  with  which  the 
cement  knits  to  the  ballast.  It  required 
the  heaviest  blows  of  a  sledge  hammer 
to  break  the  blocks,  the  cement  having 
made  a  perfect  union  with  the  ballast. 
There  was  nowhere  any  showing  of  pul- 
verizing of  the  material,  and  it  was  evi- 
dent that  the  product  would  be  durable 
for  any  of  the  purposes  to  which  con- 
crete is  ordinarily  put. 


Bronson,  Mich.  —  Bronson's  Cement 
Factor)'  was  the  scene  of  quite  a  little 
excitement  last  week  when  a  horse 
jumped  into  an  immense  vat  and  the 
wht)le  factory  shut  down  while  the  ani- 
mal was  hauled  out,  more  dead  than 
alive. 


Machine  To  Test  Road  Materials. 

A  machine  has  just  been  received  at 
the  Johns  Hopkins  University  which  will 
be  used  by  the  road  division  of  the  State 
Geological  Survey  in  testing  the  cement- 
ing power  of  Maryland  stones  with  regard 
to  their  value  as  road  material.  The  ma- 
chine is  used  to  compress  stone  dust  into 
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a  small  cake,  afterwhich  another  machine 
having  a  small  hammer,  similar  to  a  pile 
driver,  breaks  apart  the  stone  thus 
cemented;  the  cohesive  power  of  the 
stone  being  indicated  by  its  resistance  to 
the  blows  of  the  hammer. 


The  Michigan  Cement  Co.,  the  syndi- 
cate has  decided  to  erect  works  at  Quincy, 
Mich.,  equal  in  capacity  to  those  in  Coid- 
ijpater.  The  marl  found  in  the  lakes  and 
Rowlands  southwest  of  that  village  is  said 
to  be  of  very  superior  quality  and  espec- 
ially adapted  to  the  making  qf  a  fine 
cement. 


Cement  Turned  To  Stone. 

A  couple  of  odd  incidents  in  connec- 
tion with  "sky  piloting"  are  in  evidence 
in  Redford,  Mich.  Elder  Niles,  of  the 
Bell  Branch  Baptist  Church,  was  Ibrced  to 
turn  his  hand  to  carpenter  and  mason 
work  on  account  of  "disease,  death  and 
desertion" in  the  membership  of  theflock, 
which  caused  the  church  to  be  unable  to 
Fupport  a  minister.  About  three  miles 
'from  Bell  Branch,  but  in  tlie  same  town- 
ship, a  farmer  donated  a.  new  church. 
The  brick  and  cement  are  on  the  ground 
and  a  shed  was  built  all  by  this  one-man 
power;  then  the  liberal  farmer  became 
demented  and  everything  stopped.  A 
car  load  of  cement  in  paper  bags,  stored 
away  in  the  church  shed,  gathered 
, moisture  during  the  late  continued  damp- 
^ness,  and  is  now  a  pile  of  stones  covered 
with  paper  bags. 


Manager  Joseph  Wilde,  of  the  West- 
ern Portland  Cement  Mills,  Yankton, 
S.  D.,  said  that  the  business  of  the 
cement  company  for  the  past  year, 
had  been  entirely  satisfactory  so  far 
as  the  output  of  the  product  is  con- 
cerned and  that  the  cement  sold  dur- 
ing the  year  is  much  in  excess  of  the 
amount  .sold  in  any  previous  year.  But 
the  operating  of  the  mills  has  been 
hampered  all  through  the  month.';  of  run- 
ning by  the  scarcity  of  laboring  men, 
and  the  amount  of  cement  pr<iduced  has 
not  been  as  large  as  the  company  desired. 
More  men  could  have  been  utilized  the 


season  through  and  more  product  turned 
out.  The  high  prices  paid  for  harvest 
bands  attracted  men  away  from  Yankton 
to  the  north  part  of  the  stale.  The  ce- 
ment mills  have  been  shut  down  for  the 
winter. 


Baltimore  has  twenty  large  firms  in  the 
lime  and  cement  business,  half  of  whom 
burn  the  lime  used.  The  annual  pur- 
chase of  lime  among  the  States  of  the 
South  is  said  to  be  between  $3,000,000 
and  $4,000.0110  worth. 


Coldwater,  Mich. — The  deed  of  the 
Cold  water  Cement  Company's  property 
to  the  Michigan  Portland  Cement  Com- 
pany was  recorded  recently.  The  price 
named  is  $200,000,  and  stamps  to  the 
amount  of  $200  were  used  on  the 
documents. 


Demand  for  Cement  at  Washington. 

The  demand  for  Portland  Cement  in 
the  District  of  Columbia  exceeds  the 
supply  by  many  hundreds  of  pounds. 
Not  a  dealer  in  the  city  can  fill  the 
orders  received,  nor  can  they  secure  the 
material  from  the  manufacturers.  Eight 
or  ten  years  ago  the  amount  of  Portland 
Cement  used  in  this  city  did  not  exceed 
5,000  barrels  per  annum.  At  the  pres- 
ent time  there  is  upwards  of  100,000 
barrels  consumed  in  a  year,  and  the  end 
is  not  yet.  The  various  uses  to  which 
it  is  put  are  constantly  extending.  The 
report  comes  from  California  that  they 
are  building  houses  in  that  state,  from 
the  foundation  to  the  roof  entirely  of 
this  product,  while  experiments  are 
being  carried  on  in  different  sections 
looking  to  a  still  more  extended  use  of 
this  material.  Where  it  will  end  can 
not  be  foreseen  at  this  day. — National 
Architect  and  Builder. 


We  understand  that  Mr.  Bunce,  of 
Bronson,  who  has  the  option  on  the 
marl  beds  located  in  Homer,  would  be 
ready  to  proceed  to  the  erection  of  a 
$150,000   plant  early  next   spring  if  the 
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citizens  of  this  town  would  give  the 
company  which  he  represents  a  little 
assistance  in  some  way,  says  the  Homer, 
Mich.,  Vidette. 


Roman  Concrete  Walls. 

The  chief  objection  to  rubble  and  con- 
crete walls  is  the  roughness  of  the  sur- 
face. The  ancient  Romans  got  over  the 
objection  in  various  ways;  at  first  they 
faced  them  with  the  large  blocks  of  tufa, 
such  as  had  previously  been  used  in  the 
time  of  the  kings  (rubble  walls  only 
came  in  with  the  Republic);  afterwards, 
in  the  latter  days  of  the  Republic  and 
in  the  early  Empire,  they  faced  them 
with  small  wedge-shaped  blocks  of  tufa; 
the  square  surfaces  of  those  small  blocks 
were  placed  diamond-wise,  resembling  in 
appearance  a  small  net,  hence  called  net- 
work, or  reticulated  work  {opus  rcticu- 
latum).  Afterwards  they  used  brick  or 
tiles  of  a  triangular  shape,  with  the  long 
surface  outwards,  and  thus  these  also 
formed  a  sort  of  wedges,  but  the  mortar 
held  them  so  tight  that  even  if  held  by 
the  point  only  the  brick  or  the  block  of 
tuCa  will  break  before  it  can  be  pulled 


out.  The  smooth  surfaces  are  then  fre- 
quently plastered  and  painted,  or  covered 
with  marble.  In  building  such  a  wall 
the  wedge-shaped  blocks  or  tiles  were 
placed  in  order  and  filled  up  with  the 
broken  stones  to  the  depth  of  about  a 
yard  before  the  cement  or  hot-lime 
grouting  was  poured  in.  The  whole  was 
thus  bound  together  in  one  solid  mass, 
with  openings  left  for  doors  and  windows. 


The  cement  business  has  been  rejuvi- 
nated  in  South  Bend,  Ind.,  this  year,  and 
the  company  now  controlling  the  local 
plant  is  enjoying  a  good  trade  for  a  new 
concern. 


The  Portland  Cement  Company,  near 
Coldwater,  Mich.,  is  getting  its  works 
under  way,  and  the  Coldwater  Courier 
says  its  pay-roll  has  been  S800  a  week  for 
two  months  past. 


The  first  finished  product  of  the  Mich- 
igan Cement  Company's  factory,  at  Cold- 
water,  was  turned  out  Nov.  19.  The 
clinker  was  of  the  most  satisfactory 
character. 
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MACHINERY  AND  SUPPLIES. 

I  V<;/rr  akftaring  utidtr  this    head  it  compiUd  a»d  tdittdfr»m  del*  furnithei  kf  Iht  mdwtrtittr,  mnd  iktuM 
»t  he  ate^piad  at  tkt  apinion  of  the  publitkert.] 


The  word  "patent"  attached  to  an  article 
implies  that  it  is  of  specific  excellence  in  one 
Of  more  particulars — that  it  has  been  passed 
upoa  by  expert  examiners  and  indicated  novel 
and  of  true  merit.  Thus  when  a  wire  rope  is 
designated  "patent  steel"  by  so  responsible 
and  long  known  manufacturers  as  the 
Broderick  &  Bascom  Rope  Co.,  of  St.  Louis,  it 
implies  that  the  steel  of  which  it  is  woven  is 
of  specific  excellence,  tried  and  tested  by  the 
best  experts  on  what  constitutes  a  superior 
material  for  the  thing  to  be  made  of  it.  So  by 
this  name  has  the  manufacturers  of  this 
"patent  steel  rope"  conquered  their  enormous 
trade  in  it.  Wherever  wire  rope  transmission 
is  extensively  used,  oftener  than  otherwise  you 
will  find  the  Broderick  &  Bascom  brand. 


Owing  to  the  large  increasing  trade  in 
Krujhite,  Frenier  &  Le  Blanc.  Rutla  d.  Vt., 
the  sole  American  agents  for  that  aljrasive,  say 
they  are  enabled  to  reduce  the  price  of  the 
material  one-half  cent  a  pound,  which  they 
claim  makes  it  the  cheapest  abrasive  in  the 
market.  See  the  corrected  quotations  in  our 
Price*  Current. 


Think  of  500  rock  drills  in  one  niiniuy  plant 
alone.  That's  the  number  the  Ingersoll- 
Sergeant  Drill  Co.  has  furnished  for  the  Ana- 
conda copper  mines.  A  regiment  of  well- 
drilled  fellows,  capable  of  boring  enough  holes 
in  a  day's  shift  which,  when  charged  and  ex- 
ploded, would  open  a  pa.ssageto  the  Phitoniian 
regions  big  enough  to  admit  all  the  sinners  in 
the  universe  at  one  time.  If  anyb<jdy  thinks 
that  is  an  overdrawn  calculation  let  thcui  make 
an  estimate  of  the  work  such  an  array  of  fine 
borers  could  accomplish  and  send  us  the 
result. 


Sawing  stone  by  means  of  a  helicoidal  wire. 
running  like  an  endless  band,  has  been  of 
interest  ever  since  the  process  was  introduced. 
It  is  successful  in  France  and  Belgium,  where 
it  has  been  in  operation  many  year;i.  The 
European  invention  ha-i  been  tried  here,  but 
with  only  partial  success,  however.  It  has  not 
been  conclusively  settled  that  the  method  is 


worthless.  Something  on  this  order,  bat 
without  the  apparent  faults  of  the  foreign 
appliance,  is  what  is  known  as  the  Knobel 
system  of  sawing  by  wire  rip  saws,  which  it 
installed  by  the  New  Albany  Mfg  Co.,  of  New 
Albany,  Ind.  We  understand  this  system  is 
quite  successful.  The  manufacturers  will 
gladly  furnish  particulars  to  any  one  who  is 
interested  in  that  method  of  stone-working. 


A  favorite  objection  uttered  by  the  propon- 
ents of  hand-cutting  for  stone,  is  that  the 
machine  is  not  made  that  can  cut  a  true  circle. 
If  anybody  is  iu  doubt  of  the  capacity  of  the 
modern  planer  to  cut  a  delicate  and  true 
circle,  if  they  will  write  F.  R.  Patch  Mfg  Co.. 
of  Rutland,  Vt.,  they  can  learn  all  about  how 
their  circular  planer  does  it. 


.K  "Maslin"  quarry  pump  is  a  cheap  affair — 
only  in  the  price  asked  for  it.  In  respect  to 
its  utility  for  quarry  purposes  it  is  at  once 
the  cheapest,  handiest  anci  simplest  pump  to 
be  had.  Ask  "Maslins,"  Jersey  City,  N,  J,, 
for  their  quotations  on  these  pumps,  also  for 
their  list  of  second-hand  appliances  for  quarry 
and  shop.     There's  bargains  to  be  had. 


Think  of  a  sand  feed  pump  being  run  night 
and  day  for  ten  years  and  .still  doing  duty  as 
well  as  ever.'  That's  the  record  of  more  than 
a  few  Frenier  &  Le  Blanc  pumps.  The  reason 
they  give  for  this  is  that  the  pump  runs  slow, 
does  not  wear  itself  out  as  fast  feeding  pumps 
will.  Reckoning  from  what  these  jmrnps  have 
done,  as  above  stated,  for  the  ordinary  gang 
working  a  few  hours  a  day,  the  sand  feed  would 
last  a  life  time.  That  fact  demonstrated  in  the 
records  the  pumps  have  made  is  one  reason, 
perhaps,  whv  so  many  of  the  new  gangs  nowa- 
days have  the  l-renier  &  Le  Blanc  feed  at- 
tached. Another  reason  is  that  it  feeds 
chilled  shot  and  crushed  steel  as  wcli  as  sand, 
and  that  the  maker's  guarantee  goes  with  the 
machine,  and  the  price  is  all  right.  If  you 
intend  to  improve  your  gangs  this  winter  con- 
sult Frenier  &  Le  Blanc,  Rutland,  Vt.,  about 
their  sand  feed  pumps. 
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His  Soul-Despairins^  Cry* 

Benjamia  Harned,  a  non-union  stone- 
cutter, ot  Astoria,  was  set  upon  by  a 
gang  of  strikers  in  April  at  Thirty- 
fourth  street  and  First  avenue,  New 
York.  In  self-defense,  he  asserted,  he 
shot  and  killed  John  Ryan.  In  the 
criminal  branch  of  the  Supreme  Court 
fifteen  strikers  testified  that  Harned  fired 
the  fatal  shot  without  prttvocation  and  a 
jury  convicted  him.  He  was  arraigned 
for  sentence  before  Judge  Gildersleeve. 
Near  him  sat  his  wife  and  thrte  young 
children.  As  the  judge  pronounced  the 
words  that  doomed  Harned  to  seven 
years  in  prison  a  cry  of  agony  burst  from 
the  woman's  lips,  and  she  fel  to  the 
floor,  while  the  children  cried  out  in 
fear  and  horror. 

Harned  stood  for  a  moment  dazed. 
Then  suddenly  he  turned  to  the  judge, 
and  with  tears  streaming  down  his  face, 
exclaimed:  CIU  Ci  tl 

"My  God,  Judge,  what  will  my  chil- 
dren do?" 

The  judge  could  not  answer  the  ques- 
tion. 
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ELP  WANTED— Sawyer   for  marble   •nd  atone. 
Addresa  albert  Weiblbh,  New  Orlekot,  La. 


iilTUATIONS  WANTED. 

A<tv*rUi*mrmts  ttndtr  this  AtadiMg  instrted/or  sm^- 
icriitrt  to  Stoitb  /rtt  of  charge.  Advtrtisir  must 
MiMfSb  ctHit  to  pnypojlagt,  %/  rtplUs  art  to  be  od- 
drttted  %n  care  o/STORB  Rat4  to  noH-subscribers,  10 
ttntt  per  Itne  each  injertion. 

WANTED— PoallloD :  10  yearn'  experience  as  (ore- 
man  and  •iipi.'Hntcndent  In  general  contmci 
work,  quarricH  and  heavy  miiyoiiry:  expurl  <in  broken 
aablar  work,  h  irsl-cluis  referenofS  ^u^uil^hL•d.  Ad- 
drets  J    U.  Ooni>oN.  Roscoe.  New  York. 

A  MAN  vrbo  is  thoroughly  aoqualnted  with  lh« 
Granitu  BuslncMis  in  itil  Us  details,  taavinr  an  ex- 
perience of  15  years,  wishes  to  corraspond  wiib  relia- 
ble wholesale  mannfucturer  or  quarryman  n-g^ardlng  a 
■Uoatlon,  elthpr  for  road  or  offloo  position,  after 
January  J,  I8S8.  Oorrospondenec  contideatlal.  Ad- 
dress O.  B..  oare  of  Sto>e 


HELP  WANTED. 

Advtrtiiemtnti  under  this  heading  10  cents  per  tint 
each  iHHrlion. 


HELF"  WANTED.— A  man   who  Iborougbly  uiider- 
etands  cuttiug  aad  poiii«ti1i)»-'  onyx,  and  can  take 
charge  of  a  small  piunt.     Addruss  Edltur  of  .-^TONE. 


TO  SELL.     TO  BUY.     TO  EXCHANGE. 

Advertisemtmit   inserted  in  this    department  for  li 
ctntt  per  line  each  insertion . 


POH  .SALE— Nob.  i  and  3  Gates  Gyratory  Crushera, 
Ona  12-toD  steam  roller,  oheno.    A.  N.  FiTzaiM- 
MONs,  lA^b  Moniidnock  Block.  Cbicago.  III. 

FOR  SALE— Blue  Stone  Quarry,  located  BuinEult,  N. 
Y  ,  HT  acres:  also  siuam  drill  In  good  oondltion. 
separate  or  together;  price  low.  For  particulars  ad, 
dress  T.  H.  hlAaii.u,  Troy,  N.  Y. 


FOR    SALE  CHEAP-One    Ingersoll   3^   F,    Drill, 
mounted  on    quarry  bat  for  ohatinellog.     Little 
UR<^d  and  Id  good  runaing  order  with  soma  steels :  (200.] 
Also,  oof  50  H.   P.  Tubular  Boiler,  with  Blake  steam<l 
feed  pump:  tn  eood  coDditloii,  tiOO.    Address  Nafhr- 
VI1.I.E  .Stoke  Oo. 


FOR  ^-ALK— The  present  owner  of  the  Dix  Island 
Oraaitf  Quarries  will  soil  at  n  rooaonable  price  or{ 
will  form  a  parinerKbip  with  a  practical  quarry  owner 
on  a  tnir  basin  for  th  joint  operation  of  both  fiuarrlea. 
The  stoue  from  the  l>lx  Island  Quarrlt>s  baa  b«?en  used 
In  the  Treasury  Building  In  Waeblngton  and  the  >ew 
York  and  Hbtladelpbia  post  ufDces.  and  is  now  beln^ 
UB'd  by  the  present  owner  on  the  Metropolitan  Mu- 
seum of  .\rt,  New  York  City,  the  architect  acceptin  it 
In  preference  to  all  other  i^'anite  cubraitied.  Address 
Ccu.Kw  &  UwTEH.  lOTih  and  lOdtb  Htreets  and  First 
avenue.  New  York. 


FOR  SALE. 

Fourteen  small  gauge    irucka.j 

One  isxi:  eleven  tun  Saddle  Tank  Switching  Looomo- 

ve  in  flrst-cluss  order. 

Railway  eitulpment  of  all  kinds. 

New  Jersey  Car  and  Eqaipnient  Co., 

Luke  View,  N.  J, 


y 


MACHINERY.  Engines.  Boilers.  Rock  Drills. 
Stone  Sawa,  Air  Lompressors.  Steam  Pnisps.  Pulsom- 
eters  Bulsitlng  Engines,  OnblewayH,  etc.  Send  for 
Special  Catalogue.    21 1  Lucas  Ave.  St   Louis,  .Mo. 


FINE 
LOCATIONS 

FOfT    ELEVATOH8    AND    FACTORIES 

ON  TH£  BELT  RV.  OF  CHICAGO. 

Addrcssn.  TitO.M  AS.  Prcs.  Alien.  .Mgr,, 

l)cuit>i>rii  SKition,  Chicago. 


Antique  Cipollino  Marble,  of  the  finest  quality, 

from  the  recently  rL'drsco\'ere<:l  old  Quarries  near  Cary^tus,  Eubcca, 
Greece,  at  the  price  of  modern  Swiss. 

Farmer  &  Brindley,  London,  S.  E,,  England. 

Proprietors  of  Quarries. 


Write  us  for 


PlAAse  Mention  Stonk  wben  you  wrlielo  adTerttsera, 


NOTES  FROM  QUARRY  AND  SHOP. 


Chamb«rsburg,  Pa. —The  Franklin  County 
Medical  Society  has  started  a  movement  to 
erect  a  monument  in  the  memory  of  Dr.  Hugh 
Mercer,  the  pioneer  doctor  of  Franklin  county, 
and  a  friend  of  General  Washington.  Dr.  John 
Montgomery  has  pledged  the  society  $100 
toward  the  erection  of  a  granite  shaft  on  the 
public  square  of  Mercersbarg.  The  town  was 
named  after  Dr.  Mercer. 

The  rumored  deal  between  Cleveland  and 
German  capitalists  looking  to  the  establish- 
ment of  a  cement  plant  at  Milford,  Ind.,  seems 
to  have  fallen  through.  Cleveland  capitalists 
own  a- tract  of  land  near  Milford,  Ind.,  on 
which  are  located  valuable  marl  beds,  Ne- 
gotations  have  been  pending  between  a 
Germ m  syndicate,  represented  by  Carl  Prous- 
sing,and  the  Cleveland  owners  looking  to  the 
sale  of  the  property  to  the  s3-udicate,  A  con- 
ference was  held  at  Chicago  but  no  agreement 
could  be  reached,  and  the  deal  with  the  Ger- 
man syndicate  is  practically  otF,  so  declared  a 
gentlemen  interested  in  the  deal.  An  effort 
will  be  made,  it  is  stated,  to  interest  an  English 
syndicate.  The  representative  of  the  German 
syndicate  will  return  to  Germany. 

Minneapolis,  Minn.  —  Judge  Otis  has  af- 
firmed the  order  of  Judge  Harvey  of  the  Hen- 
nepin County  Probate  Court  in  appointing  a 
guordi.in  for  Patrick  Kelly,  a  wealthy  pro- 
perty owner  of  St.  Paul.  Kelly  owned  a  large 
quarry  on  Dayton's  bluff,  but  was  found  to  be 
incoiupetent  to  handle  the  business  on  account 
of  his  failing  mind.  His  son,  Patrick  Kelly, 
Jr.,  together  with  others,  therefore,  asked  for 
a  guardian.  Judge  Harsev  appointed  the  St. 
Paul  Tru.st  Company  guartfian  of  the  estate. 

Fair  Haven.  Vt. — The  Favorite  Green  Slate 
Company,  which  was  formed  six  months  ago, 
has  contracted  all  their  output  for  a  year  to 
the  Vermont  syndicate. 

Elgin,  III. — .-Vt  the  annual  meeting  of  the 
South  Elgin  Stone  Company  William  Grote 
was  chosen  president;  A.  B.  Church,  vice- 
president;  E.  D.  Waldron,  treasurer;  David 
McBride,  secretary;  Andrew  Magnus,  manager. 

Parties  from  Jackson  have  secured  options 
upon  nearly  5(X)  acres  of  land  three  miles  south 
of  Brooklyn,  Mich.,  upou  which  they  have  dis- 
covered extt^n.ive  beds  of  marl.  It  ih expected 
extensive  Portland  cement  works  will  soon  be 
erected. 
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An  act  amending  the  charter  of  the  Smith 
Granite  Company  of  Westerly,  R.  L,  waa 
passed  in  the  state  senate  and  hoose  of  re- 
presentatives. By  its  provision  the  company 
may  put  out  I^OO.OOO  of  stock  and  j:2tX),000  of 
bonds.  The  plan  includes  the  purchase  of  the 
Dalbeattie  Granite  Works,  of  Niantic,  R.  I., 
of  which  David  Mac  G.  Newell,  of  Westerly,  is 
managing  partner.  The  bonds  will  cover  both 
properties,  and  will  provide  ample  working 
capital  for  the  consolidated  plant.  Mr.  Newell 
will  still  retain  an  interest  and  has  also  con- 
seuted  to  serve  as  manager  of  the  company  for 
a  term  of  yeans. 

Kuox,  Miller  &  Co.,  of  Danville,  Ind.,  have 
purchased  the  Cayuga  marble  and  granite 
works  of  C  F.  Littler  &  Co.,  and  will  make  it 
a  branch  shop.  C.  F,  Littler  will  have  charge 
of  the  Cay  ug  office. 

Walton,  N.  Y, — It  is  reported  that  Marvin 
Duchcr  has  sold  out  his  interest  in  his  stone 
quarry,  located  on  Aabury  Cables*  hill,  for 
P6.'t0  to  Alonzo  Seymour,  of  Cannonsville. 

Macon,  Mo. — J.  I'.  English  has  purchased 
the  marble  and  granite  works  of  Thomas  E. 
Wisdom. 

Baltimore,  Md.^The  Monitor  Lime  Manu- 
facturing Com|iany  by  Joseph  R.  Kemp. 
Howard  B.  Shipley,  John  W.  Devries,  Charles 
K.  Cunningham  and  George  A.  FJubreuiL  The 
capital  stock  is  $20,()f)0  divided  into  200  shares. 

Peter  Ross  Company  has  been  organized  at 
Portland,  Me.,  tor  the  puri>ose  of  quarrying, 
cutting  and  dealing  in  stone,  with  JKX),iX)(l 
capital  stock,  of  which  f40<t  is  paid  in.  The 
officers  arc:  President,  Peter  F.  Ross,  of  Mil- 
ford, Mass.;  tre^isurer,  Peter  Ross,  of  Milford, 
Mass.  Certificate  approved,  November  14, 
1898. 

The  Iligginson  Manufacturing  Company,  of 
Ncwburgh,  N.Y.,to  carrj-  on  a  quarry  business; 
capital,  $250,000.  Directors,  H.  C.  Higginson, 
Edmund  Sanxay,  T.  H.  Millspaugh,  S  V. 
Manny  and  C.  F.  Brown,  of  Newburgh. 

Kankakee.  IT..,  capitalists  are  now  discus- 
sing the  matter  of  starting  a  Portland  cement 
factory  in  that  city.  They  claim  that  there  is  no 
question  about  there  being  plenty  of  the  raw 
mate.ial  in  the  clays  that  are  found  iu  that 
locality. 


Air  Compressors... 


Used  in 

Mines, 
Quarries^ 
Stone  Yards, 
etc., 


Caspars  Stone  G}.,  Marble  Qiff,  O. 
Toledo  White  Lime  Gx,  Martin,  O. 
Atlas  Cement  Q>.,  Northampton,  Pa. 
John  A.  Rowc,  Bedford,  Ind. 
Kunkle  &  Jordan,  Allegheny,  Pa- 
Pioneer  M.  &  Mfg  G}.,Bimung:ham»Ala. 
Anaconda  Copper  M^ng  CotButte^^ont. 
Griffiths  &  McDcrmott,  Chicasro,  HI. 


Stone  Channelers.. 


Used  in  Stone  Quarries  for  producing  dimension  stone  in 
marketable  shape. 

Thirty-four  Inj^ersoli-Scrgeant  Track  Channclers used  on  the 
Chicago  Drainage  Canal;  also  used  successfully  at  the  following 
Quarries:  Maxwell  Blue  Stone  Co.,  Cleveland,  Ohio;  Romon& 
Oolitic  Stone  Co.,  Rotaona,  Ind.;  Bedford  Quarries  Co.,  Bedford, 
Ind,;  South  Dover  Marble  Co.,  South  Dover,  N,  Y.;  Piedmont 
Marble  Co.,  Tate,  Ga,;  Perry,  Matthews,  Buslcirk  Co.,  Bedford, 
Ind.,  and  many  others. 


Rocks  Drills..- 


33,500  in  use  in  all  parts  of 
the  World.  500  in  the  Ana= 
conda  Copper  nines  alone. 


Quarry    Bars.— ^Oadders. — Coal    Cutters.^— The    Pohle   Air   Lift    Pump. 


THE  INGERSOLL-SERGEANT  DRILL  CO. 


CHICAGO. 

Old  folony  IllJfi. 


NEW  YORK. 

26  CortliinUt  St.,  Ila^cincycr  llldg. 


CLEVELAND. 

•i(\  S.  notcr  St. 


Pleiue  mention  STor<e  when  you  wrltt*  to  «ilTertlfl«m. 
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The  6riii  of  Shea  &  McGeary,  granite  and 
niarbte  dealers,  of  Piadlay,  O.,  has  dissolved 

Kartaership.    James    Shea    wjU    cooduct    the 
usiness  at  the  same  place. 

Macon,  Mo. — ^J.  P.  English  recently  pur- 
chased of  Thomas  E.  Wisdom,  his  moaument 
business. 

Canton,  O. — Samuel  J.  luimel  has  sued  the 
Diuuond  Portland  Cenictit  Company  to  re- 
cover damages  for  personal  injury  amounting 
to  $20,000. 

The  Ashley  Falls  Marble  Company  is  making 
preparations  for  a  large  business  at  iheir  quarry 
in  Ashley  Falls,  Miss.  One  tuimenst;  derrick 
has  already  been  erected,  and  the  limber  for 
another  one  has  arrived.  A  large  building  for 
tool  hous.^  and  blacksmith  shop  has  been 
erected.  The  rails  and  tics  for  the  switch  track 
have  arrived.  Steam  drills  and  channeling 
machines  will  be  used.  About  Bfteeu  men  will 
be  employed  this  winter,  but  next  summer  the 
force  will  be  increased  to  100  men. 

R.  Hope  Hepburn,  Mrs.  R.  Hope  Hepburn; 
Joshua  Hunt,  Mrs.  Volmer,  Philip  Volmer,  T 
W.  Morris,  S.  E.  Nevin,  Dr.  Gifford  and  other 
stockholders  of  the  Avondale  Marble  Com- 
pany, Avondale,  Pa.,  have  Bled  a  bill  in 
equity,  asking  for  the  return  of  certain  stock 
held  in  trust,  which  is  alleged  to  have  been 
unlawfully  disposed  of.  They  also  pray  the 
court  to  grant  a  receivership  for  the  company. 

Milford,  Pa. — A  big  sale  of  Pike  County  ceal 
estate  was  consummated,  when  the  Standard 
Blue  Stone  Company,  of  New  Jerst  y,  purchased 
of  Robert  Muirhead,  of  Jersey  City;  John 
Agnew,  of  Pateraon;  and  Frank  ivilgour,  of 
Passaic,  .iboul  sc-ven  thousand  acres  of  land  in 
Lackawana,  Wes  fall,  Shohola  and  Milford 
townships.  The  price  paid  was  a  trifle  over 
J5  per  acre.  The  town  of  Parker's  Glen,  on 
the  Erie  Railroad,  is  iiiclu<led  in  the  transfer, 
also  several  hamlets.  The  new  owners,  it  is 
said,  will  operate  the  uuiuerous  stone  quar- 
ries on  an  extensive  .scale,  employing  over  a 
hunilred  men . 

William  Alleson,  i  marble  cutter,  has  had 
his  stock  of  tombstones  attached  at  East  St. 
Louis,  III.  Many  of  the  memorials  belong  to 
relatives  of  the  dead  sleeping  in  nearby 
cemeteries,  and  as  th°y  have  h>een  only 
partially  paid  for  they  were  still  in  Alleson's 
possession.     Several  replevin  suits  wilt  follow. 

John  P.  Devine.  of  Putman,  N.  Y.,  marble 
and  granite  dealer,  filed  a  petition  in  l)ank- 
ruptc}'. 

The  Windsor  Red  Stone  Company,  of  South 
Windsor,  Conn.,  has  reduced  its  capital  from 
$50,000  to  $25,0(X),  but  the  number  of  shares 
remains  the  same,  500,  the  par  of  each  being 
reduced  from  $100  to  $50. 


Des  Moines.Ia. — The  Oolitic  Stone  Company, 
of  Indiana,  has  commenced  suit  in  the  district 
court  against  the  International'  Marble  and 
Granite  Company  et  al.,  to  recover  on  an  ac- 
count of  $111.11. 

The  Manhattan  Concrete  Company,  of  New 

York,  building  contractors,  made  an  assign- 
ment. The  liabilities  are  about  $60,00(^  and 
the  assets  about  $50,000. 

Charles  Gleeson  will  open  a  marble  yard  in 
Carrollton.  Mo.  He  has  not  yet  definitely  de- 
termined on  a  location. 

AJlentown,  Pa. — Frank  E.  Shenton,  a 
merchant  and  roofing  slate  manufacturer  of 
Slatedale,  Pa.,  failed  on  two  executions  of 
$8,000  in  favor  of  the  H.  G.  Tombler  Grocery 
Company,  of  Easton,  and  Thomas  Shenton. 

Detroit,  Mich. — The  Michigan  Portland 
Cement  Company  has  filed  a  mortgage  for 
$I,(X10,000  ill  favor  of  the  Central  Trust  Com- 
pany of  New  York.  The  mortgage  covers  all 
lands  «nd  goods  of  the  company,  and  is  filed 
for  the  purpose  of  facilitating  the  issue  of 
IhjuiIs.  The  company  operate  one  of  the  largest 
cement  factories  in  the  world  at  Coldwater, 
Branch  county.  Its  lands  their  contain  an  in- 
exhaustible bed  of  marl. 

La  Crosse,  Wis. — A.  W.  Brooks  has  sold  his 
interest  in  the  Galesville  M.irble  Works  to  J. 
H.  Hess  and  Albert  Barlliolomcw,  Mr.  Brooks 
has  been  identified  with  the  business  for  the 
past  fifteen  years. 

The  Granite  Works  at  St.  George,  N.  B., 
owned  by  Taylor  Bros.,  have  been  sold  to 
Andrew  S.  Baldwin  and  O'Brien  and  Gilmor. 

Hoopeston,  111. — H.D,  Cash  has  purchased  of 
H.  G.  McCouuell  the  marble  business  lately 
conducted  by  McConnell  &  Trough. 

Osk  iloosa,  la.— W,  C.  Spauldjng  &  Co.,  the 
marble  and  granite  firm,  disposed  of  their 
business  to  DeLa  and  C.  D.  Oidhum,  who  took 
possession  at  once. 

West  Chester,  Pa.— Messrs.  M.  M.  and  R.  E. 
Wood  have  leased  and  will  re-open  the  marble 
works  formerly  conducted  by  A.  M.  Garrett 
and  more  recently  by  Albert  L.  Valentine. 

The  Vermont  Marble  ComiJany's  coping  shop 
at  Center  Rutland  was  destroyed  by  fire.  Loss 
$6,001). 

Columbus,  O. — Thomas  H.  Hames,  aged  56 
years,  deceased.  Mr.  Hames  was  a  marble 
cutter.  He  was  an  Englishman  nd  single, 
and  his  houie  has  been  in  Columbus  since  his 
infancy. 

Kankakee,  111.  -Edward  Neil  Knight,  presi- 
dent of  the  Kankakee  Stone  and  Lime  Com- 
pany, died  Dec.  1  of  Bright's  disease.  He  was 
40  years  o  <1. 


Contractors  for 

Prospecting  Quarry  Lands  with  Core  Drills. 

SULLIVAN  MACHINERY  CO. 

Main  Office.  54  to  60 1  Glittloi  St,  CHICAGO.     Eastero  Office  k  Worlis.  CLRREMONT.  N.  F. 

339  Filth  ftve,,  PlTTSBUROtl,  rft.    332  Seventeenth  St.,  DENVER.  COL. 

Pleojie  mentioD  Stoms  wtaenrou  write  to  advertUem 
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Geo.  T.  Abrey  is  negotiatiDg  with  Ohio  parlies 
for  the  purchase  of  forty  acres  of  land  on  the 
outskirts  of  Owosso,  Mich.,  under  which  are 
extensive  beds  of  cement.  The  beds  are  tea 
feet  ia  thickness,  and  the  cvtiicnt  is  of  a  6ne 
quality.  A  cement  factory  will  be  built,  and 
1,000  men  will  be  given  euiployment. 

Chicago  real  estate  transfers  included  the 
sale  to  the  Illinois  Steel  Company  by  the  Chel- 
tenhan]  Improvement  Company  of  a  tract  ot 
land  lying  between  Seventy-ninth  and  Bighty- 
third  fstreets,  east  of  Ontario  avenue  to  Lake 
Michigan,  for  fiSO.0<X).  The  land  adjoins  on 
the  north  the  company's  present  plant.  It  is 
known  as  the  "Cheltenham  tract,"  and  its  pur- 
chase is  in  connection  with  the  general  idea  of 
e«]>ansion  of  operating  facilities  contemplated 
by  the  new  Federal  .Steel  Company,  which  re- 
cently absorbed  the  Illinois  Comjjany.  On  the 
newly  bought  land  will  be  erected  a  cement 
factory,  whose  raw  material  will  be  the  slag 
from  the  big  furnaces  in  the  slccl  plant.  Build- 
ing operations  are  to  begin  at  once. 

Articles  of  incorporiit  ion  have  Iwen  filed  by 
the  California  Portland  Cement  Company,  the 
period  of  incorjmration  l>eing  fifty  years,  and 
Los  Angeles  being  the  principal  place  of  bu,si- 
ness.  The  directors  arc:  John  P.  Culver  and 
Frank  H.  Jackson,  of  Los  Angeles;  Ernes'. 
Waycott.  Harry  R.  O'Brien.  an<l  Richard  H. 
Waycolt,  of  San  Bernardino.  The  amount  of 
the  cnjiital  stock  is  $S00,OXt,  all  of  which  has 
beeu  subscribed,  Ernest  Waycott  being  the 
principal  stockholder.  There  was  also  filed  a 
certificate  of  the  creation  of  bonded  indebted- 
ness by  the  company  in  the  sum  of  $8<1,(KX1, 
divided  as  follows:  Tweuty-five  bonds  of 
|l,<im)  each,  fifty  bonds  of  f=>(HJ  each  and  three 
hundred  bonds  of  fl'^^  each. 

Winona, Minu. — Philip  Bies^nizhas  closed  his 
quarry  for  the  winter  and  will  not  reojjen  it 
before  spring  unless  good  wealher  sets  in 
sooner.  He  has  completed  all  bis  contracts 
and  is  now  preparing  to  strip  a  new  quarry 
preparatory  to  having  it  re.idy  lor  Ihe  removal 
of  stone  next  spring. 

The  bed  of  an  old  lake  seven  miles  east  of  La 
Grange,  Ind.,  has  been  purchased  by  Chicago 
capitalists,  who  will  erect  a  factory  for  ibe 
manufiicture  of  cement  aud  build  a  model  town 
around  it.  The  factory  will  have  a  capacity  of 
5(^1  biirrels  of  cement  a  day.  Tlie  work  of 
building  the  factory  will  begin  asjsoon  as  aU 
emergency  switch  can  be  constructed  froui 
cither  the  Penusylvaniu  or  Wabash  r.nlroiids. 
Grove  E.  Norton, of  \AH  Dearborn  avenue,  who 

f>urchased  the  tract  of  land,  says  that  a  cement 
aciory  would  be  built.  Another  large  piece 
of  land  has  been  purclia.sed  n  La  Grange  by 
Michigan  capitalists  under  the  firm  name  of 
Bovee,  Treat  &  Bunce.  It  is  said  they  also  in- 
tend establishiug  cement  works. 

Le  Roy.  N.  Y.— N.  B.  Keeney  &  Son  have 
purchased  31  acres  of  land  in  the  northeastern 


part  of  the  town  and  will  at  once  develop 
another  large  limestone  quarry.  It  ia  on  the 
line  of  the  B.  R.  &  P.  railroad,'  from  which  a 
switch  will  be  laid.  Messrs.  Keeney  have  a 
two  years'  contract  to  furnish  stone  to  blast 
furnaces  and  will  employ  a  number  of  men. 
They  eventually  expect  to  put  in  a  large  stone 
crushing  plant  and  supply  stone  in  three 
grades,  for  street  purposes,  to  towns  and  vil- 
lages within  HJO  miles  of  Le  Roy.  This  will 
niake  the  second  quarry  this  firm  is  operating 
in  I^e  Roy.  The  new  enterprise  will  be  com- 
mence'I  at  once. 

The  Midland  Quartz  Company,  of  Washing- 
ton City,  owns  quarries  at  Broad  Run,  Va.,  on 
the  Southern  Railway,  40  miles  from  Alex- 
andria. It  is  f)roposed  to  erect  a  plant  for 
quarrying,  crushing,  calcining,  granulating 
and  pulveriiting  the  stone.  The  quarries  are 
five  in  number. 

^  Canastota,  N.  Y. — It  is  rumored  that  the 
Solvay  Soda  Ash  Company  contemplates  open- 
ing a  quarry  at  Perryville,  about  seven  miles 
south  of  here  on  the  E.  C.  &  N.  branch  of  the 

Lehigh  Valley  Railroad. 

Quincy,  Mich.— The  White  Farm  of  IQO 
acres  was  transferred  Dec.  2  to  the  Michigan 
Portland  Cement  Company.  The  company  will 
at  once  commence  work  upon  a  plant  of  1,600 
barrels  daily  capucity  The  company  now 
have  4(H)  acres  of  marl  and  clay  lands,  which 
will  supply  an  unlimited  quantity  of  material. 

Rockford,  111. — A  (!eed  of  voluntary  assign- 
ment has  been  filed  by  the  well  known  granite 
manufacturer,  Charles  Rimdle.  George  W. 
Bresee  is  named  as  a.ssignee.  Mr.  Rundle,  in 
his  efforts  to  compete  with  others,  has  been 
using  some  new  machinery,  which  upon  care- 
fully watching  he  has  found  to  I^e  much  more 
expensive  than  the  old  style  of  manufacturing 
granite  work. 

Massillon,  O. — The  projjerly  of  Stansbury 
&  Busby,  monnnient  manufacturers  and 
liverymen,  was  sold  by  a  receiver.  Practically 
iill  was  purclia.sed  by  Mr  Stansbury  and  E.  L. 
Hering.  and  after  the  sale  the  firm  of  Stans- 
bury &  Hering  was  organised.. 

.\  confessed  jud|fment  in  the  sum  of  $27,701 
has  been  entered  in  favor  of  William  Quigley 
and  against  the  Chicago  Pumice  Company. 
The  action  resulted  from  failure  to  pay  a  note 
on  demand.  Williiui  (juigley  is  i  resident  of 
the  Chicago  Pumice  Compniiy,  and  the  money, 
which  was  due  for  a  long  lime,  was  ordered 
[«ai<l  by  the  directors  of  the  compan)'.  It  was 
signe<l  by  the  treasurer  George  Ross.  Mr. 
Quigley  lives  in  Cleveland,  Ohio. 

Cass  City,  Mich.,  is  also  in  line  for  a  cement 
factory,  three  capitalists,  who  have  purchased 
a  thousand  acresof  marlin  the  vicinity,  propos- 
ing to  establish  one  in  the  village  in  the  near 
future. 
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Detroit,  Micli.^ohn  Petrowaki,  a  lal>orer 
employed  io  the  Sibley  quarries,  between  Wyan- 
dotte mod  Trentun,  was  killed  by  a  blast  a  year 
ago,  and  Charles  Sclivrarlz,  administrator  of 
his  estate  has  brought  a  suit  against  the  Sibley 
Quarry  Co.  for  damages  in  the  sum  of  |1D,(X)0. 

Pittsburg,  Pa.— Robert  E.  Actor  and  five 
others  entered  equity  suits  against  the  Union 
Brick  and  Stone  Lonipany,  Limited,  Edward 
Soles  and  Daniel  Stratton.  An  injunction  is 
asked  to  restrain  the  defendants  trom  disposing 
of  the  property  of  the  concern  in  Lincoln 
township.  The  plaintiffs  have  liens  for  wages 
again.st  the  company  amounting  to  |409.63. 

Knox,  Miller  &  Co..  of  Danville,  111.,  have  pur- 
chaaed  theCayuga  Marble  Worksof  that  town, 
and  will  make  it  a  branch  shop.  The  Cayuga 
branch  will  be  under  the  management  of 
Charles  F.  Littler,  of  Cayuga. 

John  W.  Shirick  has  bought  a  valuable 
bluestone  quarry  at  Lanesboro,  Pa.,  and  in- 
tends to  make  that  his  home. 

Veteran,  N.  Y. — Martin  Dunn  haa  sold  his 
quarry  to  Thomas  O'Rourke;  it  is  reported 
that  Mr.  Dunn  and  John  Bailey  will  open 
another  one  soon. 

Altoona,  Pa. — The  Clover  Creek  Limestone 
Company  with  headquarters  at  Williamsburg, 
Blair  County,  has  executed  a  bill  of  sale  of  its 
branch  railroad,  three  miles  in  length,  to  the 
Manor  Real  Estate  and  Trust  Company  for 
^4;..', 107.  The  cumpany  has  sold  its  quarry 
interests  in  Woodberry  township  to  the  Manor 
Real  Estate  and  Trust  Company. 

Macomb,  III. — Mrs.  O.  D.  Doland  rnake^  the 
announcetueut  that  the  business  of  her  late 
husband  will  bi-  continued  as  heretofore  under 
the  sjuie  name — Macomb  Marble  and  Granite 
Works.     R.  T.  Quin  will  act  us  manager. 

Coldwater,  Mich.- — The  Ewing  Monumental 
Works  IS  the  name  adopted  by  the  successors 
of  the  late  Charles  Ewing. 

Oakland,  Cal, — .Articles  of  incorporation  were 
filed  by  the  Shasta  Slate  Company,  with  prin- 
cipal place  of  business  in  this  city.  The  pur- 
poses as  set  forth  are  to  buy,  sell,  own  and 
operate  mines  and  quarries  of  slate  deposits, 
mills,  sites,  hotel  busmes!,,  lighting  and  trans- 
{>ortation.  The  directors  are  W.J.  Dingee,  F. 
J.  Woodward,  W.  A.  Winsboro,  V.  .\.  Lash  and 
Waller  C.  Beatie  The  capital  stock  is  given 
as  jillXi.OUJ,  with  i;j,4(K)  actually  subscribed. 

The  Souhegan  Quarry'ing  Company,  of  Mil- 
ford,  N.  H.,  and  the  Silsby  &.  Johnson  Corn- 
pan}',  of  Newport,  N.  H.,  have  tiled  articles  of 
incorporation  with  the  secretary*  of  state. 

Kankakee,  III.— The  Donald  Sinclair  Con- 
struction Company  has  Ijeen  incorporated  with 
a  capital  stock  of  530,(XX)  for  the  business  of 
ditching,  general   excavating,   quarrying   ,ind 


contract  work.  The  incorporators  are  A.  I. 
Young,  James  A.  Sinclair  and  Donald  Sinclair, 
who  are  elected  as  directors  for  one,  two  and 
three  years  respectively.  The  stock  of  the 
company  is  divided  equally  among  the  three 
incorporators. 

Valuable  deposits  of  limstone  have  been  lo- 
cated in  Winfield  township,  Butler  County,  Pa., 
and  it  is  said  that  sixteen  other  townships 
abound  in  large  quantities  of  limestone.  This 
may  open  up  a  new  industry  in  Butler  County. 

The  stockholders  of  the  Sandusky  (O.)  Stone 
Company  have  been  offered  $22,000  for  their 
property,  Consisting  of  about  140  acres,  by  the 
Lorain  Steel  Company.  The  land  is  situated  on 
Campbell  street,  south  of  Sandusky,  in  Perkins 
township.  It  contains:!  well  developed  quarry, 
and  the  stone  secured  is  of  a  quality  that  is  de- 
sired by  steel  manufacturers  at  the  furnaces. 

Warren,  O.-  -The  Hamilton  &  Dailey  stone 
quarry,  in  Brookfield  township,  has  resumed 
operations,  after  and  idleness  of  several 
months. 

The  employes  of  the  Bangor  Valley  and 
Bowers  &  Mutton  slate  quarries,  at  Bangor, 
Pa.,  who  went  on  a  strike  against  a  cut  of  10 
jier  cent,  in  their  wages,  have  accepted  the  re- 
duction and  returne<l  to  work. 

In  the  matter  of  the  bondholders  against  the 
Bangor  Superior  Slate  Company,  of  Bangor. 
Pa.,  the  rule  to  show  cause  why  the  trustees 
should  not  proceed  to  sell  the  property  was  dis- 
charged by  court  at  Easton. 

Tuscumbia,  A!a. — Capt.  James  J.  Bowser 
died  unexpectedly  November  l.i.  The  deceased 
was  6.5  >  ears  of  age,  and  for  the  last  twenty- 
five  vears  or  more  has  had  charge  of  Govern- 
ment stone  quarries  in  this  portion  of  the 
State. 

Thomas  J.  Brenuan,  a  stone  dealer,  40  years 
olil.fif  S  West  Ninety-ninth  street,  New  York, 
died  November  12,  of  BriglU's  disease. 

Macomb,  III. — Orrin  D.  Doland,  formerly 
connected  with  the  Riohttn-  &  Doland  marble 
works  of  Springtield,  111.,  but  for  the  past 
three  years  resided  at  Macomb,  died  Novem- 
ber 2.  ' 

St.  Louis,  Mo.— John  Reith,  a  contracting 
stone  mason,  pat  a  bullet  in  his  brain.  He 
died  eight  hours  later,  without  regaining  con- 
sciousness. The  only  reason  that  can  be  ai- 
■signed  for  the  act  is  that  business  worry  ua- 
bulance<l  his  mind. 

William  Wallace  Whitmore,  one  of  the  lead- 
ing business  men  of  Lorkport.  N.  Y.,  died 
at  the  advanced  age  of  8H  yeiirs.  Mr,  .Whit- 
more owned  extensivcjstone  quarries.  J%    •'     ' 

Dayton,  O. — Taylor  Barnes,  deceased.!  i He 
was  salesman  for  Staniland's  marble  tirm  for 
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ii.«t.aur^»  Hoisiino  EnQines,  Derricks  ol  Sieel 
or  Wood,  Gontractor's  Tools  and  Machineru. 

1^-      Large  Stock  of  Locontotives,  Cars  and  Steam  Shovels  6n  hand. 


The  Reeves  Patent  Drill  Clamp 


THE  CONTRACTORS'  PLANT  MFG.  CO., 

139  Erik  Street, 
Buffalo,   N.    V. 


For  Wardwell  and  Other  Similar 
CHANNELING  MftGHINtS. 

No  stuH  Lolts  to  break,  and  the  drills 
never  slip.  Simjjlicity  and  per- 
fection combined.  No  coi  rugated 
top  ends  for  drills  required.  Will 
cut  more  stone  for  the  reason 
drills  are  held  perfectly,  and  are 
always  in  order  for  work.  Adopt- 
ed in  all  quarries  where  tried. 

Send  /or  Descriptive  Circular. 

SEWARD  &  CO., 

Blooming  ton,        -        Indiana 


DERRICKS, 

Contractors'  and 
Ouarrymen's 
SUPPLIES. 

Hortie  Power 

HOISTING  MACHINERY. 


CO. 


LateHt 
tmprovfm*rita  In 


lao  Liberty  Street,  New  York. 

If'orif.  Patf.fOH,  .V  J 

Rock  Drills 


More  efficient,  more  economical,  and  constructed  of  fewer  parts 
than  any  other. 

Am        ^^  _  „_  __„_._.,_.— .jyi.—,   of  the  most  moUero 
ir  Compressors  de^i^T. 

Quarrying  IMachinery. 

rieue  moniion  Stowr  when  you  write  to  MlTArtlsera.  *•' 
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It  is  reported  that  u  Michigau  syudicate  pro- 
poses to  invest  near!)'  a  half  niillion  dollars  ]in 
a  cement  factory  at  South  BeDd,  Ind.  It  is  ex- 
pected to  secure  a  fine  grade  of  marl  from 
Chain  Lakes,  five  miles  froai  that  city,  and 
careful  tents  show  that  the  qu;iltty  and  quan- 
tity are  eminently  satisfactory.  Options  have 
been  secured  on  the  necessary  terrilorj'. 

G.  A.  Craig,  of  Toledo,  connected  with  the 
Craig  Stone  Quarry,  of  Sherrodsburg.  O.,  says 
that  they  have  more  orders  than  they  can  fill. 
The  company  will  double  the  capacity  of  the 
quarry  next  year,  and  place  a  new  sixty-horse 
power  boiler  and  two  new  jacks  for  the  der- 
ricks. A  new  office  building  and  engine  room 
are  being  built. 

Lake  Charles,  La. — D.  C.  Kimball  has  rented 
a  building  in  Jennings,  and  established  a  pjar- 
ble  shop  there. 

The  Chippewa  Sand  and  Stone  Company's 
sand  mill  at  Massillon,  O,,  was  totally  destroyer! 
by  fire,  The  mill  was  loaited  at  the  quarry 
near  Warwick  and  within  a  few  feet  of  the  B. 
&  O.  main  track.  A  spark  from  an  engine  un- 
doubtedly caused  the  confl.igration.  The  miU 
was  leased  by  Messrs.  H.  VV.  Loeffltr  and  Ed- 
ward Ruch.of  Massillon,  from  H.J.  Ilurxthal, 
of  Canton,   and    while  the  former's    loss  will 

Erobably  reach  about  $\  ,8(X>,  the  loss  sustained 
y  Mr.  Hurxthal  will  amount  to  about  |U,(XK). 
The  interests  of  both  parties  were  but  partly 
covered  by  insurance. 

Canonsburg,  Pa. — The  fire  which  swept  this 
I  town   November   14,   destroyed   R.  H.  Black's 
marble  works,  loss  $4,(XH),  insured. 

Trenton,  N.J. — A  verdict  of  no  cause  for  ac- 
tion was  rendered  in  the  United  States  District 
Court  in  the  suit  for  $4n,«J<X)  of  James  .\.  Phelps, 
receiver  of  the  Metropolituu  Marble  Company 
against  the  Church  Our  Ludy  Help  of  Chris- 
tians, of  Hast  Orange.  The  suit  was  for  dam- 
ages for  a  breach  of  a  $53,*XXI  contract  for  fur- 
nishing marble  for  building  the  church.  There 
was  but  a  small  quantity  of  marble  furnished 
and  |13,<XX)  had  been  paid  on  account,  when 
the  company  went  into  the  bands  of  a  receiver. 
The  company's  plant  was  bought  by  the  church 
corporation  in  order,  it  is  claimed,  to  secure  a 
continuation  of  the  supply  of  the  same  kind  ot 
marble,  as  had  been  used  on  the  church  so  far 
built. 

An  execution  for  51 ,50(J  has  been  issued  by 
Arthur  Benson  and  G.  .A..  Jaker,  trustees, 
against  the  real  estate  of  the  Globe  Hard  Vein 
Slate  Company,  at  Ed  Inuin's,  Pa.  The  Globe 
quarrj'  has  not  been  operated  for  several  years. 

Cass  City.  Mich. — Montague,  Graves  &  Ben- 
ham  have  secured  leases  and  options  upon  1  ,<XG 
acres  of  land  in  this  vicinity  with  the  inten- 
tion of  establishing  a  plant  for  the  manufac- 
ture of  cement  and  fertilizer. 


Chicago.— Chicago  Onyx  &  Manufacturing 
Co.,  stone-yard  and  lease.  Chattel  mortgage, 
55,100. 

Tweed,  Manitoba. — The  Portland  cement 
works  at  the  village  of  Marlbank,  on  the  Bay 
of  Quinte  railway,  are  to  be  re-opened  after 
five  years  of  suspended  operations.  They  were 
then  owred  by  Englishmeo,  but  the  stock  haa 
been  purchased  by  a  Monlrealer,  who  will  ex- 
pend J.50,0(j<i  in  erecting  buildings  and  kilna 
and  in  the  purchase  of  machiuery.  Thirty 
men  are  at  work,  and  operations  will  bexe- 
sumed  in  March  next. 

Coldwater,  Mich.— Samuel  Beard,  of  Lans- 
ing, expects  to  move  his  family  here  early  in 
December  and  open  a  marble  yard. 

Sheffield,  Ala.— The  T,  L.  Fossick  Company 
are  opening  another  rock  quarry  east  of  Russel  l- 
ville.  They  will  Imild  a  branch  road  from  the 
Northern  Alabama. 

'    A  new  stone  quarry  is  likely  to  be  opened  at 
Industry,  Pa. 


t^MACHINERY    i 

FOR  SALE-CHEAP  FOR  CASU.  \ 

llolitinjir  Eciglitini.  i.U  CompmRsorii,  Ruck 
Drills,  Kock  Cruahcri,  riumpCari.  Channel- 
ingr  Mechlnes.  Strain  E'umps,  Steam  Shov- 
els, Ligbt  Loconiotivei.  elc  ,  all  in  ^Qod 
condition 
^  WILLIS  SHAW,  ^ 

^         Bid  N.  V.  Lif«  Itiillding,  CIIICAGO.  ^ 


SPIRAL 


Sand 


Per  Pcedinc  a*nd  Steel  or  Shot  for 

SAWING  STONE. 

of  all  Kind*.     Doei  More  Sawing,  tJiei  I^ta  Saad  aad 

Water,  Requires  L«t&  Power  and  Repair*  than  any 

other.     Runs  only  jo  revolution*  per  minute 

Pays  Tor  itself  in  Six  Months. 

VH.  .MKI   ATeBLVNC.  KuU»nd,Vt. 


Stone  andJV5„!!tr 

.       ,  ,  suc\i  «oTk  an  ""«''*^;"  .  .  --^iie  correspondence  i  ^^^^^ 

exclusively.      '^^ '*  _,,c 

aoubOc^  interest  >--  %V0RKS, 

LINCOLN   IKUI>        ^^^^^^^    Vermont. 
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HAHMACHER,  SCHLEnMER&  CO., 

IMPORTERS, 


209  BOWERY 


NEW  YORK. 


AIR   BRUSH 


FOR  ^^'5^^4 
ART  WORK. 


The  New  Art  Tool 


hu3  proveu  tu  be  the  Ijcsl  help 
the  artist  has  yet  found. 


It  is  used  in  the  many  branches  of  art. 

If  you  wish  to  improve  your  half-tone  work  there  is  nothing  equa 
to  the  Air  Brush. 

If  you  wish  to  improve  your  designs  use  the  Air  Brush. 
If  you  want  fine,  attractive  work,  which  excels   everything  else,  use   the    Air   Brush   and 
you  can  have  it. 

Beware  of  imitations.     The  sharks  are  on  the  market  with  their  inferior  instruments.     The 
only  genuine  is  made  at  Rockford,  111.     Write  for  circular  free.     Address, 


THE  flIR  BRUSH  MFG.  CO*, 


142  Nassau  St.,  Rocktord,  III.,  U.  S.  A. 


PlMM  BMnttoD  SiTOin  wben  ;oa  write  to  uAmUatn 


BOOKS  AND  PERIODICALS. 


nij^KDAIlOOT    RAJlni.KS    IN    NORTHEBW    ElHOl-K,"   by 

Charlc*  F  Kit>K  Aulhor  ot  'The  I.andWc  Hvc  In' 
"ThisConliiifOtof  <inr«"'elc.  Cloth;  jjB  Engravings. 
I«cr  &  Shc|>9rd,  Hubllsbers.  Boston.  Frict.  fi.is 
In  this  beautifully  illustrated  volume  the 
author  gives  an  account  of  the  travels  o»  the 
Cartmell  family,  consisting  of  Mr.  and  Mrs. 
Carttnel,  their  four  children,  and  governess, 
through  Great  Britain,  Norway,  Sweden,  Den- 
murk,  and  Russia.  Great  Britain,  being  so 
closely  connected  with  our  country  by  langu- 
age, history,  and  ancestrj',  possessed  unusual 
attractions 'for  them,  and' they  spent  nearly  a 
year  in  visiting  that  country.  They  are  nat- 
ural travelers  in  search  of  the  Ix-autiful,  the 
interesting,  and  the  wonderful,  their  great 
object  in  journeying  being  pleasure  add  edu- 
cation. The  work  is  written  in  the  narrative 
form  and  no  effort  has  been  spared  to  have 
the  information  given  correct  and  up  to 
date,  so  that  the  book  may  be  a  safe  guide  to 
travellers.  The  illustrations,  of  which  there 
arc  238,  are  half  lanes  reproduced  from  photo- 
graphs. A  list  of  the  best  liooWs  to  be  con- 
sulted, us  well  as  a  list  of  poems  connected 
with  the  places  described,  i^  i^ivcu  at  the  close 
of  the  volume. 

The  I'ope  Mfg.  Co.,  oi  ll,-»rttV>ril,  Conn.,  has 
issued  the  Columbia  Desk-pad  Calendar  for 
1»99.  This  handy  reminder  has  l)cen  for  years 
one  of  the  most  pleasing  of  special  advertising 
features.  We  note  that  the  new  calendar  is 
very  similar  in  design  and  make-up  to  the  1898 
calendar,  although  it  has  more  artistic  covers 
and  is  more  profusely  illustrated. 

Any  person  may  obtain  a  copy  by  applying 
to  the  nearest  Columbia  dealer  or  by  sending 
five  2-ceut  stamps  to  the  calendar  Department, 
Pope  Mfg.  Co.,  Hartford.  Conn. 

In  the  American  Monthly  Review  of  Reviews 
for  December  the  editor  reviews  the  November 
elections,  the  progress  of  our  peace  negotia- 
tions with  Spain,  and  other  matters  of  national 
and  international  moment.  Some  very  sug- 
gestive and  interesting  cartoons  from  recent 
issues  of  the  Spanish  journals  are  reproduced. 

The  complete  novel  in  the  December  issue  of 

Lippincolt's  is  by  Annie  Elixa  Brand,  and  has 

its  action  mainly  in  London.     "Mrs.  Russell's 

Sister"  is  a  young,  well  to-do,  and  attractive 

■widow,    who   takes  a   small   house    in  a  back 

'street  with  a  view  to  benefiting  her  humbler 

neighliors;   but   her   philanthropic   efforts  are 

apt  to  require  ma.sculine  assistance,  and  all  her 

-rtitude  cannot  keep  her  lovers  at  a  distance. 
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Other  contents  are  Philadelphia  a  Century 
Ago,  by  Kate  Mason  Rowland;  Noblesse  Oblige 
(poem), by  Mary  E.  Stickney ;  Lincoln  of  Coyote, 
by  James  T.  McKaj ;  The  Champion  (poem), 
by  Francis  Sterne  Palmer;  Babylon  the  Great, 
by  Austin  Bierbower;  Table  Sundiies,  by  Cal- 
vin Dill  Wilson;  Stability  (couplet),  by  Grace 
F.  Pennypacker;  Nolwdy's  Fool,  by  L.  S.  Ber- 
ard;  Signature  in  Newspapers,  by  Alfred 
Balch;  Sacred  (quatrain),  by  Carrie  Blake  Mor- 
gan; Verona,  by  William  Stevens  Perry;  Six 
Weeks  on  the  Stage,  by  Charlotte  .Adams;  Ru- 
dolf's Decision,  by  Frederic  M.  Bird, 

"Six  YofNii  Ht'NTKiis  oa  the  .Advrntuhes  of  tbk 
GttEvaorMD  Cm'u,  by  W.  Gordon  Paracr,  Author  of 
'•<'.rant  Hurlon  "  etc.  With  illustrations  by  the 
author.  Ctolh  Let  &.  Shepurd,  {iul)li«tiers.  Boston. 
Prict-,  li.js 

The  scene  of  the  story  is  laid  in  Indium  Ter- 
ritory, where  a  party  of  boys  from  the  Eaat  are 
spending  the  summer  vuaition  at  a  lodge 
owned  by  the  uncle  of  one  of  them.  Here  the 
boys  eng.ige  in  various  si>orts;  hunting,  lishing, 
and  coursing  with  hounds;  but  their  most 
thrilling  adventures  come  from  the  proximity 
of  a  Iwdy  of  outlaws  who  were  in  biding  near 
the  lodge.  What  the  adventures  were  we  leave 
to  the  readers  to  find  out,  but  can  assure  them 
that  the  book  aliounds  in  lively  descriptions  of 
their  lortuues  and  misfortunes  which  will  in- 
tensely  interest  any  live  boy.  The  book  is 
healthy  in  tone;  the  Ixtys  are  manly,  honest, 
and  of  g}od  principles;  .  nd  the  scene  is  laid  in 
a  comparatively  new  and  interesting  country. 

"PJIUI.ISE  WvMAN.'"  By  Sophie  May.  Author  of  "'The 
Doctor's  Daughter"  "The  Asbury  Twins"  "yninne- 
l>assrt  C.lrtB"  '(.lur  Helen"  etc.  Cloth  Illustrated. 
Lee  lb  Sheprtrd,  Publisher*.  Koitton.    Price,  tj  ij. 

"Sophie  May"  writes  with  a  remarkable  in- 
sight into  the  thought  and  life  of  girls,  and 
shows  an  unaffected  sympathy  in  the  perplex- 
ities, aspirations,  and  di.ss^ippointments  of  their 
experience.  All  of  her  characters  are  naturally 
drawn  and  skillfully  placed  in  scenes  that  are 
descrilx^d  as  only  such  an  author  can  whose 
study  of  girlhood  has  been  thorough  and  ex- 
haustive. In  "Pauline  Wyman"  the  author 
baa  drawn  a  typical  New  England  girl  whose 
strong  and  be.iuliful  character  is  developed  by 
her  euviromiient.  How  slie  overcomes  unfav- 
orable surroundings,  her  experience  in  teach- 
ing .school,  the  interesting  circuni.stances  in  a 
young  girl's  life,  are  all  told  with  the  same 
orginality  and  freshness  which  have  drawn  a 
multitude  of  young  people  to  the  author's 
previous  work  in  the  "Quinncbasset  Series," 
and  will  be  followed  by  the  reader  with  unflag- 
ging interest. 
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CONTRACT  NEWS. 


Peru,  IiuL  —  Tlie  Presbyterian  Society  has 
under  coasideratiou  plans  for  the  erection  of  a 
515,(W(J  church.     Rev.  Harry  Nyce. 

Calodonia,  Minn.  —  The  St.  John  Catholic 
Society  propose  to  build  a  $15,000  church  in 
the  spring. 

Eaton.  O.— The  P.  C.  C.  &  St.  L.  Ry.  has 
made  an  appropriation  of  $8,000  for  the  erec- 
tion of  a  depot  at  Eaton. 

Grand  Rapids,  Mich. — The  school  board  has 
under  consideration  plans  and  specifications 
for  a  new  library  buildiug. 

Carnegie,  Pa. — The  citizens  are  selecting  a 
site  for  the  proposed  new  Carnegie  Library 
which  .Andrew  Cumcgie  proposes  to  erect  here. 

Garner,  la. — The  contract  for  building  the 
court  bous«  will  be  let  December  15.  .\ 
certified  check  for  JiSfX)  required.  H.  V.  Reed, 
county  auditor. 

St.  Joseph,  Mo. — The  Christian  Science  So- 
ciety  has  decided  to  commence  work  on  the 
erection  of  a  new  church. 

McKeesport,  Pa. — The  First  Baptist  Society 
is  taking  the  first  steps  towards  the  erection  of 
a  new  church. 

Chattanooga,  Tenn, — The  Southern  Metho- 
dist Chuich  has  decided  to  build  a  $10,000 
church.     Rev.  J.  O.  Straley,  Pastor. 

Rockford,  III. — The  council  will  be  urged  to 
make  an  appropriation  for  a  new  city  hall, 

Macon,  Mo. — The  question  of  building  a  new 
jail  in  Macon  County  is  being  agitated. 

Des  Moines,  la. — Chas.  A.  Frost,  Pullman 
Bldg.,  Chicago,  is  preparing  plans  for  a  $iQO,- 
000  station  to  be  erected  by  the  Rock  Island 
Co.,  at  Des  Moines. 

Phoenix,  Ariz. — Sealed  proposals  will  be  re- 
ceived Januarj^^  10,  1890,  for  the  erection  of  a 
capUol  building  for  the  Territor;y  of  Arizona, 
according  to  plans  and  specifications  of  James 
Rioly  Gordon,  architect,  San  Antonio,  Tex. 
Copies  of  said  plans  and  specifications  will  be 
on  file  at  the  of&ce  of  the  commission  on  and 
after  December  10,  1898.  Each  propo.sal  must 
be  accompanied  by  a  certified  check  for  $5,- 
000.  H.  B.  Gage,  chairman,  F.  H.  Parker, 
secretary. 
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SheltoQ,  Conn, — The  Episcopal  Society  of 
the  Good  Shepherd  is  preparing  to  build  a 
$30,000  church.  Plans  have  been  accepted. 
Rev.  F.  H.  Mathison. 

Utica,  N.  Y. — ^Jesse  L.  Oberdorfer,  manager 
of  the  Utica  opera  hou.se  is  planning  to  build 
a  $60.fKK)  theatre.  Plans  are  not  yet  prepared. 
It  is  proposed  lo  break  ground  May  1. 

Washington,  Pa. — The  Cuniberlaud  Presby- 
terian Society  has  purchased  «  site  for  the 
erection  of  a  new  church. 

Evausville,  Ind. — The  Jeffersonville  .\ venue 
Cumberland  Presbyterian  church  society  will 
secure  plans  for  builtliug  u  $15,000  church. 
Rev.  r  Ashburn,  Pastor. 

Denison,  la. — The  NorthwesterTi  Railway 
proposes  to  build  a  $40,(X)0  depot  at  Denison  in 
the  Spring. 

Madison,  Minn.  — The  county  commission- 
ers of  Lacqui-parle  County  are  considering 
plans  for  a  new  court  house. 

Wichita,  Kans.— The  Unitarian  Society  has 
plans  under  consideration  tor  the  erection  of 
a  new  church. 

Norfolk,  Va.  —  The  United  States  Govern- 
ment made  extensive  purchases  for  naval  pur- 
poses.  It  is  intended  to  construct  on  this 
property  the  new  $2,IXH7,000  dry  dock. 

Baltimore,  Md.— The  alumni  of  St.  Mary's 
Seminary  have  decided  to  build  a  new  chapel 
at  a  cost  of  ;P75,000.  Ground  will  be  broken 
in  the  early  spring.  Rev,  A.  L.  Magnien,  pres- 
ident of  St.  Mary's  Seminary. 

McKees  Rocks,  Pa.— The  St.  Francis  Catho- 
lic Society  will  build  a  modern  church.  Plans 
have  been  proposed  by  Elise  Mercer,  Pitts- 
burg.    Rev.  Chas.  Coyne,  rector. 

Brown ville,  Tenn. — Money  is  being  raised  to 
rebuild  the  Methodist  Church  recently  burned. 
Cost  f20,00(J.     Rev.  T.J.  Newell. 

Sea  Isle  Citv,  N.  J,— The  Sistersof  St.  Joseph 
will  build  a  $30,000  school  building.  Otto  C. 
Wolf,  1345  Arch  St.,  Philadelphia,  architect. 

Sandusky,  O. —  The  Calvary  Episcopal  So- 
ciety of  the  Good  Shepherd  is  preparing  to  build 
a  commodious  church.  Rev.  E.  V.  Shayler, 
rector. 
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STONE, 


December,  1898. 


Secor,  111. — A  large  iron  bridge  is  to  be 
placed  on  the  T.,  P.  W.  Railway  one  mile  east 
of  town. 

Amherst,  Wis. — A  new  steel  bridge  is  to  be 
built  across  Duck  Creek  by  the  Green  Bay  and 
Western  road  soon. 

Rock  Island,  111. — ^The  bids  for  the  erection 
of  a  new  bridge  to  l>e  built  by  the  goverumeni 
across  Rock  River  to  replace  the  old  one,  has 
been  awarded  to  the  J.  G.  Wagner  Co.,  of  Mil- 
waukee.   The  bridge  will  cost  $25,000. 

Abbeville,  Ga.— The  Wilcox  County  Board 
will  soon  ask  for  bids  for  the  propo;'<ed  court 
bouse.  Estimated  cost  |aO,(X)fl.  Plans  pre- 
pared by  Andrew  J.  Brjan  &  Co.,  Atlanta. 

Chester,  Pa.— The  plan  adopted  by  St.  Paul's 
new  church  committee  contemplates  a  very 
fine  structure,  and  as  soon  as  it  is  modified  in  a 
few  particulars  by  the  architects,  Messrs.  Geo. 
W.  Mattress  &  Son  of  Philadelphia,  the  speci- 
fications will  be  presented  to  the  contractors 
and  bids  will  be  invited.  Rev.  Francis  M. 
Taitt,  rector. 

MONUMSMTS. 

John  Hyland,  of  Dansville,  N.  Y.,  has  made 
an  ofier  to  the  soldiers'  monument  committee 
of  that  place,  to  the  effect  that  be  will  give 
$l,.5()il  towards  the  erection  of  a  soldiers'  monu* 
ment,  providing  another  |1,500  be  raised. 

Marquette,  Mich.  —  A  movement  is  being 
organized  among  the  niembers  of  the  Thirty- 
fourth  Michigan  Volunteer  lu  fan  try  to  erect  a 
monument  to  the  memory  of  Dr.  Bobb,  of 
Calumet,  who  died  nt  sea  en  route  to  the  United 
States  from  Cuba. 

Baltimore,  Md. — The  monumeut  committee 
of  the  Sons  of  the  .\merican  Revolution  de- 
termined to  proceed  with  the  erectiou  of  a 
monument  to  the  Maryland  patriots.  A  sub- 
committee upon  ways  and  means  of  securing 
increa.sc  of  the  funds  for  the  purpose  of  the 
monument,  consists  of  Gen.  Joseph  L.  Breut, 
Mr.  Samuel  H.  Shriver,  Mr.  Edgur  G.  Miller, 
Hon.  James  A.  Gary  and  Mr.  Douglas  H. 
Thomas, 

Champaign,  111. — The  trustees  of  the  Uni- 
versity of  Illinois  selected  a  prominent  spot  on 
the  college  grounds  for  the  interment  of  Dr. 
John  Milton  Gregory,  first  president  of  the 
institution,  whose  body  lies  here  in  a  vault  at 
Mount  Hope  Cemetery.  They  will  erect  a 
granite  monument  to  his  meuiory,  the  body 
being  deposited  in  a  vault  in  its  base.  The 
pedestal  will  be  surmounted  by  a  bronze 
statue  provided  by  the  alumni  association  of 
the  university.  Trustees  S.  A.  BuUard  of 
Spriugticid,  J.  S.  Raymond  of  Sidney  and 
Lucy  Iv.  Flower  of  Chicago,  are  nnpomted  a 
committee  to  carry  out  the  wishes  of  the  board 
in  respect  to  the  construction  of  the  monu- 
ment. 


Shenandoah,  Iowa.— The  Chicago.  Burling- 
ton &  Quincy  road  is  preparing  to  build  a  24r 
116  depot  equipped  with  all  modern  improve- 
ments. W.  C.  Brown,  general  manager,  Chi- 
cago, III. 

Newport  News.  Va.— The  First  Presbvterian 
Society  will  build  a  J20,(.XX}  church.  Rev.  E. 
T.  Wellford,  pastor. 

Waynesboro,  Pa.— The  M.  E.  Society  have 
accepted  plans  for  building  a  J15,000  church. 
Rev.  C.  V.  Hartzcll,  pastor. 

Monticello,  N.  Y.— The  St.  Peter's  Catholic 
Society  has  secured  plans  for  building  a  ^8,000 
church.     Rev.  J.  F.Ray  wood,  rector. 
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STONE. 


December.  1898. 


St,  Louis,  Mo. — Plans  are  being  prepared  by 

rFred   Rauket,  99  MetropoHtan   Ulock,  for  an 

l$85,OX)   brewing   plant   to   be   erected   by  tbe 

Union    Brewing    Co.    The    building   will    be 

equipped   with  engines,  boilers,  dynamos,  etc. 

Milwaukee,  Wis, — The  Kreckhofer  Co.,  tnan- 
ufaclurcrs  of  freight  elevators,  has  purchased 
adcUtioual  land  joining  its  present  pluut,  and  a 
series  of  buildings,  five  stories  in  height,  to 
cost  $150,000,  will  be  erected  in  the  near  future. 

Coshocton,  O. — Plans  and  specifications  have 
been  prepared  for  building  a  passenger  station 
by  the  Pan  Handle  Railway. 

Atlanta,  G». — The  Presbyterian  Society  is 
arranging  to  build  a  J.Vj,000  church.  Walter 
P.  Inuiun,  478  Peachtree  St.  can    be  addressed. 

Cedar  Falls,  Iowa. — The  Council  has  decided 
to  submit  to  the  voters  the  cjucstion  of  is-suing 
$i:i!5,000  city  hull  bonds. 

Decofah,  la. — The  Winiicsheik  County  citi- 
zens have  voted  to  issue  f75,tXXI  court  house 
bonds. 

Waterloo,  Iowa. — The  citizensof  Blackhawk 
Co.  have  voted  to  issue  $75.(X)U  court  house 
bonds. 

Janesville,  Wis. — Rock  County  voted  to 
erect  a  new  jail  at  a  cost  not  to  exceed  Jt25,lXK). 
Plun«  and  specifications  will  be  presented  at  the 
Janoary  meeting  of  the  board. 

Peoria.  111. — An  ordinance  was  passed  grant- 
ing certain  rights  to  the  Ruck  Island  road, 
providing  a  $50,000  depot  be  erected. 

Janesville.  Wis, — The  Chicago,  Milwaukee 
&  St.  Paul  railroad  company  will  commence 
work  on  their  new  passenger  station  in  this 
city  just  as  soon  as  tbe  frost  is  out  of  the 
ground  in  the  spring.     Estimated  cost  $25.(X)0. 

Indianapolis.  Ind. — Preliminary  plans  are 
being  prepared  by  D.  A.  Bohlen  &  Sons  for  a 
theatre  and  hotel  building  to  be  erecteil  at 
Alatiania  and  Washington  streets. 

Lynchburg,  Va.— The  First  Presbyterian  So- 
ciety has  taken  steps  towards  the  erection  of  a 
lab.tXXj  church. 

New  Haven,  Conn.— Wm.  H.  Allen  has  pre- 
pared plans  for  a  $25,000  church  to  be  creeled 
by  Plymouth  Church  congregation.  The 
building  committee  consists  of  K.  Bryan,  Chus. 
A.  Kerry,  Andrew  C-  Smith,  Geo.  T.  Bradley, 
and  Geo.  A .  Saunders. 

Palestine,  Tex.— The  State  Comptroller  has 
registered  f24.0(X)  city  ball  and  jail  bonds,  and 
$12.5iX)  school  bonds. 

Yates  Center.  Kan.— $,30,000  in  bonds  have 
been  voted  for  the  erection  of  a  court  house. 


HDwlen's  Patent  Sand  feed 

Is  used  by  all  the  leading  firms — saws  faster  and 
better  than  any  other  sand-feed.  More  gangs 
using  our  feed  than  any  other.  Easily  kept  ia 
order.  Also  many  gangs  working  satisfactorily, 
using  crushed  steel.  Can  give  best  of  refer- 
ences. 

Orders  solicited. 

E.  J.  &  C.  H.  HAWLEY, 

>lain'hester,  Vt. 
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The  Sure  Grip." 

The  World's 
Best  Tackle 
Blocks.  .  . 

Hi>l<l.H  iKLiri  at  any  point  without 
Tii.sLt-tiing  the  ri.iiw  lsa..s  rtaruusa 
cliiiln  hiock.  Mwriile  autl  Graulte 
IJeiilers  iiy  JtHU»erau  fai^llltau''  Ibelr 
Wiirk.  uiKl  elTt^cl  tjreat  economy. 

Write  ami  Ret  full  ifurilcalarB  of 
wti.it-  It  I'll  11  ill)  fur  yiiH. 

Pulton  Iron  &  Enoine  Works* 

Hriisli   Street 
DETROIT.  MICH. 
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THE  FOUNDATION   OF   THE   U.  S,   GOVERNMENT   POSTOFFICE 
AND  CUSTOM  HOUSE  BUIUDING.  AT  CHICACa* 

EF(^>BE  tn^nnini;  tht*  dtwcriptiuD  of  tfau  fouDclatifins  of  Lfa< 

■  : .  -.  .  :• .^..■m    Thi.     

uttdorKtniulinGror  tlu*  m«nte  of  the  iilww  df  visiHl;  the  rvn- 


The  Cit^         ^ 

an  as  8h<i«m  on  accotnpanyinf!  sections.     (Ki^.  440.) 

•  at  tlif  KUrfiii'<'  wlM-n-  tliii»  Jiii*  nul  Im*»mi  tli*iiirl)i'<l  • 
inc  .  .    -  auil     IkJow  tliis  tiiore  is  a  siratuia   of  rnlhcr  Un- 

ix to  ttifht  feei  in  Uncknc^  near  tho  lAxh^,  And  arrowing  Uiinnt*r  w 
inti!  it    '  H-r  this  Bond  whcro  it  is  found,  and  heneath   tlu<  !/1.»*a 

(>d  whi:^     .     -    not  nccur.  thorp  is  a  ntnitimi  uf  stiff,  moderately  hiinJ 

rhiy,  from  thrw  to  eight  or  ten  feet  thick.  And  from  thr  bottom  of  thi«  hofd 
Uy  t«  a  dopth  of  from  frirty  to  sixty 'fer-t  below  city  datum  (low  watw  Ijake  level) 
^hv  lualorial  i«  rery  anil  clay,  Riituratcd  vrith  wutrr,  with  now  and  Ihi'n  a  thin 
itiuB  of  firmer  day.  UBually  not  more  than  two  or  three  feet  in  thickiiHW). 
It  "ry  soft  clay,  at  a  depth  of  from  forty  to  sixty  fei  ' 

......: -v   bocomc^  hard  nnt\  mixod  witk  a  «inall  oud  gra<' 

ing  {ivr(*(>ntiigc  of  sand  and  travel,  changing  into  a  genuine  hardpau  u 

Irst  iJirve  or  four  feet.     This  hard   pan  is  sn  hard  that  it  cannot   be  {(t^iie- 

w'lth  the  common  wood  auger  usually  employod    in  making    l)orings;    and 

it  is  desirable  to  go  deoper  vrith  a  tt«t-ho1e, ' rt«ort  must  b^  had  U}  a  drill. 

]|  i*  from  MX  to  thirty  feet  in  thickness,  and  rests  upon  a  soliil  lied  of  lime- 

^»tnntf  lying  at  a  depth   below  city  datum  of  from  ^\x\y  to  ninety  feet. 

In  making  excavations  for  the  foundations  of  large  buildingn  in  Chicago  they 
•nvrttUy  carried  down  from   ton  to  fifteen    f^-ei    below    curb    urade. .    Thi« 
w  (bf  r.iiirivn!  r.f  (lu-  <nil   and  sand  rtt  tlir-  '^iirface  and  a  portion  of  the  hard 
^<cl»J  Jteli  V 

From  this  dewnption  of  the  rnatf^ri.i"-    underlying  tlie  Bite  of  the  city   it   is 
hoped  that  a  clear  underetiinding  may  lit:  gamed  of  the  circumstoncea  which  -t- 
irt  and    the  conditions^  which  must    be  toneidefed  and  complied  with  in  6tr  ^ 
iag  •'  ii«  of  hcAvy  buildingB  in  Chioago. 

!  .,    ;^        1.     repeatedly  and  carefully   made  by  l.iading  the  soft  clay  found 
at  the  b«)ttoni   of   the   prop<Med   baaetuent  floors  show  that  it  begins  to  yield  un- 

•A  p«)«'  >e>(!  beforr  th*  Wcatem  Socictr  of  RuKlnecrm.  Sept.  Itt,  !•■<•,  Rvrlnt  iVM\  VVk«  \Qiwr»ik\  «K  VHfc 
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THE  FOUNDATION    OF    THE   U.  S,    GOVERNMENT    POSTOFFICE 
AND  CUSTOM  HOUSE  BUILDING  AT  CHICAGO.* 
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EFORE  beginning  the  description  of  the  foumlatinns  of  the  Chicago 

|x>st office  buildiii;.' yournttt^ntion  ifiinvittnl  to  n  statnnentfff  thekimls 
of  raatt^rial  mot  with  in  couBtrurting  thi-m  This  will  facilitate  a  t-lear 
understanding  of  the  merits  of  the  plans  devised,  the  reasons  for  their 
a<loption  find  the  methods  employed  in  the  execution  of  tlie  work. 

The  City  of  Chicago  stands  upon  a  Hat  piano.  Tlie  niateriHls  underlying  it 
are  »is  shown  on  accompanying  sections.     (Fig.  440.) 

C-ommencing  at  the  surface  where  tliis  luis  not  been  disturbed  there  is  about 
one  foot  of  black  soil.  Below  this  there  is  a  stratum  of  ratlier  fine  sand  from 
tax  to  eight  feet  in  thickness  near  the  I^ake,  and  growing  thinner  westwardly 
until  it  disappears.  Under  this  Band  where  it  is  found,  and  beneath  the  black 
soil  where  the  eand  does  not  occur,  there  is  a  strjitum  of  stiff,  moderately  hard 
day,  from  three  to  eight  or  ten  feet  thick.  And  from  the  bottom  of  this  hard 
clay  to  a  fiepth  of  from  forty  to  sixty'fect  belnw  city  rlntum  (low  water  Lake  le%el) 
the  materia]  is  very  soft  clay,  saturated  with  water,  with  now  and  then  a  thin 
sftratiun  of  finner  clay,  usually  not  more  than  two  or  three  feet  in  thickness. 
.At  the  bottom  of  this  very  soft  clay,  at  a  dej>th  of  from  forty  to  sixty  feet  be- 
low city  datum,  the  clay  becomes  hard  and  mixed  with  a  small  and  gradually 
increasing  percentage  of  sand  and  gravel,  changing  into  a  genuine  hardpan  within 
the  first  three  or  four  feet.  This  hard  jian  is  so  hard  that  it  cannot  he  pene- 
trated with  the  common  wood  auger  usually  employed  in  making  Uorings;  and 
when  it  is  desirable  to  go  deeper  with  a  test-hole, "resort  must  be  had  to  a  drill. 

It  is  from  six  to  thirty  feet  in  thickness,  and  rests  upon  a  solid  bed  of  lime- 
stone lying  at  a  depth   below  city  datum  of  from  sixty  to  ninety  feet. 

In  making  excavations  for  the  foimdations  of  large  buildings  in  Chicago  they 
are  generally  earned  down  from  ten  to  fifteen  feet  iudow  curb  grade.  This 
means  the  removal  of  the  soil  and  sand  at  tlie  surface  and  a  portion  of  the  hard 
clay  l>elow. 

From  this  description  of  the  materials  underhung  the  site  of  the  city  it  is 
oped  that  a  clear  understanding  may  be  gained  of  the  circumstances  which  ex- 
ist and  the  conditions  which  must  be  considered  and  complied  with  in  design- 
ing the  foundations  of  heavy  buildings  in  Chicago. 

Experiments  repeatedly  and  carefully  made  by  loading  tlie  soft  clay  found 
at  the  bottom  of  the  proposed  basement  floors  show  that  it  begins  to  yield  un- 

•A  paper  read  before  the  Wcatem  Society  of  Engioeeni.  Sept.  28,  18^,  wv'^nV  ^TOttt  V>J«  ^owrvra.N  o\  Vti* 
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der  loads  varying  from  three  to  four  thousand  pounds  per  square  foot.  But  if 
these  loads  remain,  the  settlements  which  take  place  will  appear  to  cease  during 
the  time  commonly  occupied  by  the  experiments.  If  the  loads  are  increased 
much  beyond  four  thousand  pounds,  the  ijcttlements  do  not  cease,  but  seem  to 
go  on  continuously,  though  at  a  gradually  diminishing  rate.  And  in  many  in- 
stancts  in  which  buildings  have  been  erected  on  foundations  covering  such  areas 
as  to  make  the  loads  carried  by  the  soil  well  within  the  limit  of  4,000  pounds 
per  square  foot,  these  buildings  have  within  a  few  years  from  their  completion 
settled  and  cracked  badly.  These  settlements  have  been  so  slow  that  thev  could 
only  have  been  detected  and  acurately  measxired  by  levels  earefiilly  taken  at 
long  intervals.  Such  levels  takon  on  the  Board  of  Trade  building  during  six 
years  showed  a  total  maximum  settlement  of  16^  inches  and  minimum  of  8  inches, 
which  caused  it  to  crack  so  badly  that  parts  of  it  had  to  be  taken  down.  The 
average  settlement  was  12^  inches  in  six  years,  2  1-24  inches  in  one  year,  or  only 
about  i  of  an  inch  per  month.  From  which  it  must  appear  that  those  who  built 
in  accordance  with  the  teachings  of  the  experiments  made  were  pardonable  for 
the  costly  errors  that  resulted  from  ignorance  of  this  insidious  peculiarity  of  the 
soil  which  no  experiment  had  revealed. 

The  simple  fact  is  that  there  is  a  gradual  settlement  that  goes  on  during 
long  periods  under  loads  less  than  those  which  the  soil  will  sustain  temporarily. 
This  probably  results  from  the  gradual  squeezing  out  of  the  water  in  the  clay 
through  its  infinitesimal  interstices  by  the  superincumbent  loads.  As  the  time 
during  which  this  movement  of  the  water  takes  place  increases,  the  velocity  and 
resistance  from  friction  diminish,  and  as  tlie  water  disappears  the  clay  is  more 
easily  compressed,  and  hence  this  slow  settlement.  In  confirmation  of  this  theory 
it  is  found,  where  excavations  are  made  (»f  soil  that  has  been  long  loaded,  it  is 
found  compressed  and  partially  dried  to  a  considerable  depth  below  the  loads. 
Nothing  but  very  close  and  accurate  observations  and  measurements  made 
through  a  term  of  years  can  determine  just  what  is  the  maximum  safe  load  that 
this  soil  will  sustain  permanently;  and  as  there  is  considerable  variation  in  the 
character  of  the  .materials  at  different  places,  it  would  eeem  very  diflRcult  if  not 
impossible  to  fix  upon  any  load  that  could  be  considered  safe,  which  would  not 
be  so  small  as  to  be  of  no  use  in  planning  foimdations. 

In  the  case  of  the  foundation  of  our  government  post  office  and  custom 
house  building,  which  are  under  coiisideration,  all  the  controlling  circumstances 
seemed  to  lead  to  the  designs  that  were  adopted,  and  which  have  now  been  car- 
ried out  to  completion  without  a  single  serious  difficulty  or  accident,  bv  the  Mc- 
Arthiur  Bros.  Co.,  contractors. 

The  building  is  to  be  monumental  in  its  character.  The  appropriation 
made  by  the  government  for  its  construction  is  munificent,  amply  providing  for 
building  the  magnificent  edifice  that  it  will  be,  after  the  very  best  methods,  es- 
pecially such  as  wiU  absolutely  insure  its  greatest  durability.  The  plans  by  Mr, 
Henry  Ives  Cobb,  architect,  seem  models  of  correct  design,  adapting  each  part 
of  the  building  to  its  purposes  and  providing  amply  for  all  requirements  with 
a  minimum  quantity  of  materials.  ) 

The  weight  of  the  building  will  be  very  great,  amounting  to  about  150,000 
»n8.  The  several  methods  of  construction  of  the  foundations  studied  and  cam- 
were: 
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1st,  Masonry  on  platforms  of  steel  hpflms  and  concrete. 

2d,  Wells  siuik  to  hard  pan  and  fiJlfd  with  concrete  or  rubble  masonry. 

3d,  Piles  driven  to  hard  pan,  wooden  grillage  concrete  and  masonry. 

The  first  method  was  rejected  because  unsafe  and  too  expensive.  The  sec- 
ond method,  though  deemed  perfectly  safe  and  reliable,  was  from  careful  estimates 
found  to  he  unnecessarily  expensive  for  this  site.  The  third  method,  with  piles, 
timber  platforms,  concrete  and  masonry,  was  adopted  as  being  free  from  any  dan- 
ger of  settlement  and  less  expensive  than  either  the  first  or  second  methods. 

The  piles  are  so  many  posts  resting  on  an  unyielding  buttom  and  sustained 
from  lateral  flexure  by  the  pressure  of  the  surrounding  materials,  thus  afford- 
ing positive  suppport  for  the  loads  they  carrj'  and  transmitting  them  directly 
to  hard  bottom. 

The  maximum  load  to  be  carried  by  ftile  was  arrived  at  by  reference  to  A 
eat  many  examples  of  old  structures  on  |)iJc  foundations  in  similar  materials, 
stably  some  of  the  London  bridges  acrnss  the  Thames  and  bridges  across  the 
Seine  in  Paris,  in  which  the  piles  are  loaded  to  sixty  tons  each  and  even  to 
one  hundred  tons  in  one  of  the  latter.  Also  by  calculating  the  sustaining  pow- 
er of  piles  of  the  same  kind  used  in  the  foundations  of  the  public  library  and 
other  very  heavy  buildings  in  Chicago.  During  the  construction  of  the  founda- 
tion for  the  public  library  building  1  lortdcd  one  of  the  piles  with  all  the  pig 
iron  that  could  be  stacked  on  it  conveniently  (fifty-three  tons),  and  had  this  load 
left  on  it  for  weeks,  without  producing  any  settlement,  after  the  first  subsidence 
due  to  the  elasticity  of  the  pile.  The  application  of  Trautwine's  formula  to  the 
piles  in  the  foundation  of  the  post  office  building  since  they  have  been  driven, 
shows  the  load  adopted  of  thirty  tons  (each  )to  be  perfectly  safe. 

Preliminary  borings  made  for  the  purpose  of  determining  the  quality  of  soil 
underlying  the  site  of  proposed  building,  resulted  as  follows:  (See  also  Fig.  1.) 
After  boring  through  the  filled  material  and  sandy  soil  for  about  twelve  feet 
below  surface  of  street,  a  layer  of  hard  brittle  clay,  about  three  feet  thick,  was 
struck.  Below  this  to  a  depth  of  from  .5.5  to  60  feet  below  street  level  the  clay 
was  very  soft,  with  spots  of  stiff er  clay,  and  traces  of  gravel  in  places,  but  no- 
where firm  enough  to  sustain  any  considerable  load.  From  the  depth  of  55  to 
60  feet  the  material  grew  harder  gradually,  with  more  gravel,  until  at  the  depth 
of  from  60^  to  71^  feet  below  the  street  level,  hard  pan  was  struck,  into  which 
it  was  impossible  to  bore  with  a  common  wood  augur. 

From  the  borings  it  was  determined  that  the  length  of  the  piles  in  the  foun- 
dations, to  be  cut  off  364  feet  below  street  level,  would  be  from  43  to  45  feet, 
provided  they  were  driven  to  hard  pan,  so  the  plans  were  made  for  50  foot  piles, 
to  allow  for  slight  irregularities  in  the  top  .-surfare  of  the  hard  pan  and  the  saw- 
ing off. 

Excavations  to  a  depth  of  30  feet  below  street  grade  verified  these  borings  to 
that  depth.  The  material  is  a  blue,  plastic  clny,  weighing  ISfi  pounds  per  cubic 
foot.  It  contains  some  pockets  of  coar.-;e  snnd  and  a  few  boulders  of  various 
sizes. 

The  piles  driven  with  square  ends  without  sharpening  are  cut  off  2B\  feet  be- 
low street  level  or  12^  feet  below  low  water  level  of  the  lake.  The  thickness 
of  the  caps  14  inches  added  to  that  of  the  platform  resting  on  them  12  inches 
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thick,  brings  the  top  of  the  platform  2  feet  2  inches  above  the  tope  of  the  piles 
and  10  feet  4  inches  below  lake  surface  at  low  water,  insuring  perpetual  immer- 
sion of  the  highest  timbers  in  the  foundation  and  hence  everlasting  durability. 

The  foundations  would  have  cost  considerably  less  if  the  piles  had  been  cut 
ofT  eight  feet  higher  and  the  timbers  would  still  have  been  2  feet  4  inches 
below  lake  surface  and  so  perpetually  wet.  But  in  view  of  the  possible  distur- 
bance of  the  foundations  by  the  construction  of  subways  in  the  sireeta,  or  by 
any  other  deep  excavations  in  the  immediate  neighborhood  made  for  any  pur- 
pose, it  was  deemed  best  to  cut  the  piles  off  at  the  lower  level  determined  upon. 

There  are  5,087  piles,  including  59  under  the  foundations  for  subtreasury 
vaults.  (See  general  plan  of  south  half  of  foundations  Fig.  2.)  They  are  of 
Norway  pine,  not  less  than  16  inches  in  diameter  at  the  butt,  and  10  inches  at 
the  point.  They  were  driven  by  a  steam  hammer,  the  falling  part  of  which 
weighs  4,700  pounds  and  drops  42  inches.  The  hammer  frame  and  engine 
weigh  4,500  pounds.  They  were  driven  until  it  required  from  6  to  8  blows  of 
the  hammer  to  drive  the  pile  one  inch. 

PENETRATION. 

0])8or\'ations  taken  on  30  piles  chosen  at  random  resulted  as  follows: 

Average  No.  of  blows  to  drive  pile  from  0  to  10 
(t  t< 


a  0  to  10    ft. 

16  blows. 

10  to  20    " 

53      " 

20  to  30    " 

102      " 

30  to  40    " 

212      " 

40  to  45    " 

199      " 

45to46.\." 

106      " 

Average  total  No.  of  blows,  688 

Avomge  i)enetration  per  10  blows  at  30        ft.  deep  8^  inches. 
"     •  "  40        ft.     "    ^     " 

45        ft.     "     2f     " 
46,'.      ft.     "     If      « 
This  gives  an  avemge  of  about  6  blows  per  last  inch  of  penetration. 
Taking  five  blows  as  the  least  numl)er  ])or  last  inch,  and  using  Trautwine^s 
formula. 

Wo  find  that  the  extreme  load  that  one  pile  will  sustain  is  136.76  tons. 
This,  without  any  allowance  for  the  effect  of  the  insistent  load  of  four  thou- 
sand fivt>  hundred  pounds  resting  on  the  pile  while  it  is  driven,  allows  a  factor 
of  safely  of  about  four  and  one  half,  as  the  piles  will  sustain  about  thirty  tons 
each. 

METHOD. 

A  space  1-14  foot  squan^  in  the  middle  of  the  lot  was  excavated  to  a  depth 
of  3^  feet  below  out  oiT  grade,  and  the  piles  within  this  space,  1,340  in  num- 
ber, were  driven  hv  drivers*  running  on  cribbing  on  the  bottom  of  the  excava- 
tion and  nMpiinMl  no  follower.  The  remainder  of  the  lot  was  excavated  in 
tn»nehe8  or  pits,  and  the  drivers  ran  on  top,  the  cribbing  resting  on  the  surface 
of  the  ground  or  the  tops  of  piles  partially  driven.  The  piles  were  ''followed" 
fnun  the  surface  to  the  bottom  of  the  excavations,  and  in  some  cases,  where 
the  oxeavations  won*  not  completed,  the  piles  were  followed  several  feet  into  the 
earth. 
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LENGTH   OF    PILES. 

The  length  of  piles  after  being  cut  off,  vjiritvl  fmni  42|  to  47  feet,  and 
agreed  well  with  the  borings.  The  greatest  variation  was  at  the  S.  E.  comer  of 
lot,  where  the  piles  were  2i  feet  shorter  than  the  Itorings  woulf!  indicate,  and 
where  tlie  driving  was  extremely  hard  for  tlit^  l«sl  few  feet.  In  the  center  of 
the  lot  the  piles  were  two  feet  longer  than  the  borings  indicated,  but  as  none 
i)f  these  were  made  in  that  vicinity,  this  could  not  be  called  a  variation. 

rJlSPLACEMENT. 

The  displacement  of  material  by  the  piles  was  found  by  adding  the  amount 
of  niatci-ial  that  would  have  to  be  removed  to  leave  the  lot  at  "finished  grade,"  and 
the  amount  of  all  material  (other  tlian  \n\vs}  jait  into  the  foundations,  and  sub- 
tracting the  sum  from  the  amount  of  matt^rial  actually  removed  from  the  ground. 


Amount  to  be  removed  to  leave  lot  at 

finished  grade 
Amount  of  material  (other  than  piles) 
iu  foundations 


8243  cub  yds. 
19381        " 


37623       " 

Amount  of  materia]  actually  removed  35230        " 

Displacement  of  material  by  piles  7607        " 

or  40  c'U.  ft.  for  each  of  5087  piles  correeponding  very 

nearly  with  the  volume  of  the  pile. 

This  displacement  took  effect  in  the  direction  of  the  least  resistance,  gen- 
erally raising  the  earth  in  the  bottom  of  the  trenches  and  pits  from  two  to  five 
feet. 

Piles  already  driven  were  heaved  or  lifted  by  driving  other  piles  in  the  im- 
mediate vicinity.  This  heaving  amounted  in  stmw  cases  to  4  or  5  inches.  Lev- 
els taken  on  t^est  piles  showed  results  as  below;  observations  taken  Sept.  2l8t, 
1897.     (See  Fig.  3.) 


,e  No. 

ElevHttoii  wlirn 
piles  were  drlv 
en  as  per   (lUn. 

Elevation  when 
pilM  were    aU 
driven  in  pier*'. 

Atiiount  of 

heaving. 

3 

11.448 

11.081 

0.367  ft. 

4 

H).:33 

10.689 

0.034  ft. 

^ 

I0.fil9 

10,681 

0.038  ft. 

6 

11.088 

10.898 

0.190  ft. 

7 

10.943 

10.826 

0.117  ft. 

8 

10.446 

10.419 

0.029  ft. 

This  shows  a  maximum  heaving  of  1^  iu.  in  pile  No.  3,  but  it  is  probable 
that  it  was  raised  some  by  the  driving  of  the  piles  ."Southeast  of  it  before  the  lev- 
els were  taken. 

Piles  whifh  stood  four  rows  or  12  feet  Imt'k  from  the  driving  were  heaved 
from  \  in,  to  i  in.  nnd  tliofie  18  or  20  feet  back  were  not  affected  perceptibly. 
These  observations  were  taken  where  the  driving  was  very  heavy,  that  is,  the 
whole  area  was  fdled  with  piles  at  distances  of  3  ft.  by  3  ft.  6  in.  Where  the 
piles  were  not  so  numerous,  a^  in  trenches  rontaiuing  two  or  three  rows,  the  ef- 
ft-ct  was  not  so  great,  as  [liles  6  or  8  feet  back  were  not  heaved. 

As  a  test  to  determine  whether  the  heininp  made  the  piles  any  less  secure 
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for  0  founoation^R^nE^raeT  wa*  place<l  on  one  wliieh  had  l)een  raised  and  it 
was   struck   3t»   blows   with   the   followin;ij  result : 

let  20  blows  5  inches  penetratinn  or  4  blows  per  inch, 
I^ast  10  blows  1^  in.  penetration  or  }S  blows  per  inch. 

Taking  i  in.  as  tlie  penetration  for  lai*t  Itlow,  Trmitwine's  formula  gives  an 
extreme  load  of  131.28  tons,  which  shows  that  tlit'  pile  is  practicalyl  as  safe 
as  one  requiring  5  blows  for  last  inch. 

Piles  which  were  driven  partially  down.  >niil  allowed  to  stand  for  several  days 
before  following  (a«  those  on  which  the  cribbing  was  placed  for  supporting  driv- 
er) were  found  to  l>e  much  harder  to  drivr  than  tho.se  which  were  driven  clear 
down  at  once.  This  may  have  been  because  the  i<jirruunding  piles  compacted  the 
material  below  it,  or  l)ecause  of  the  friction  of  the  earth  settling  around  it  as  it 
stood. 

The  follower  used  in  driving  the  piles  consisted  of  a  lU  in.  wrought  iron 
pipe  about  15  feet  long,  into  which  waa  driven  a  tight  fitting  cylinder  of  hard 
maple.  On  the  lower  end  was  bolted  a  cast  iron  bond,  in  the  under  side  of 
which  was  a  socket  to  fit  over  the  head  of  the  pile  and  nn  the  ujiper  side  one 
to  receive  the   10  in.  pipe.     On  the  upjter  end  of  the  follower  was  shrunk  a  1x6 


Biikt  4rina  tor  enin  txfnc  pUo 

Ittt*  driTffl  iMTtd  !(«r<b  *;  aaii 

Bmi  H  by  ihv  drit  toi  of  800  ptl«*  •*  vHowa 


m'*t|iifirv  rKnkrB««4  16  dcvp 


;m  nin4rl«ciibcf« 


»  4  S — 

*    •  •  • 

ft    •   •  s  e 

a    •    o    o   •  ■  • 

9   e    ft   e  e  o 

a   «    c    •    ft  e  « 

3   o   e    ft   o  e  • 

aoo    caaaoia|los]ftatftor>    oj* 


D    e 


3    o   a    a    a    e    a 


a    e    o 


1    e    fi    a    B    H   B    an  laiataatoaaala 


aeoeai>     aaaaaaoft 


a    a 


a    a    •   « 


pu; 


in.  iron  ring,  fomiing  a  socket  in  which  whk  placed  a  bard  maple  filng  about  12 
in.  long.  Tliiri  plug  was  the  only  part  that  was  injured  by  the  force  of  the 
blow,  and  consequently  the  only  part  that  had  to  lie  renewed. 

Along  one  side  of  the  folbiwcr  wa,«  a  one  inch  iron  pipe,  which  screwed 
into  a  hole  running  down  to  the  under  side  nf  the  hood.  This  wai=.  originally 
intended  to  admit  air  undi-r  the  follower  to  get  rid  of  the  "suction"  when  pull- 
ing the  f(dlower  out,  but  it  wii.>i  afterw;ird  connected  to  the  boiler  by  means  of 
a  rubber  hose,  and   the  steam   pressure  used  to  aAsii^t  in  pulling  the  follower. 

Plate — Another  improvement  in  the  pile  driver  was  a  steel  plate  1^  inches 
thick  and  of  sufficient  dinnu'ter  to  fit  iji  the  hinniijer.  This  was  placed  on  top 
of  the  pile,  and  wa.^  a  grctit  protection  ngainst  splitting  or  brooming.  I^ater 
on  a  new  casting  was  made  for  tbr  lower  part  of  the  hammer  and  this  contained 
a  slotted  ''recess*'  tn  liold  the  .-^teel  plate  in  the  profier  position,  so  that  it  was 
not  necesaarj'  to  handle  it   when  moving  from  pile  to  pile. 

Timber  Chapping — After  the  piles  were  sawed  off  at  the  proper  grade,  white 
oak  caps  14x14  in.  were  placed  on  top  of  top  nf  them,  crosswise  of  the  trenches, 
and  boltc<l  to  the  piles  by  means  of  one  inch  wrought  iron  driftbolts,  94  inches 
long,  one  in  each  end  of  every  timber.     On  top  of  these  caps  was  placed  a  solid 
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platform  of  12  in.xl2  in.  white  oak  timbers,  the  outside  timbers  of  each  platform 
being  bolted  to  each  cap  timber  by  a  drift  bolt  20  inches  long.  The  caps  and  plat- 
form timbers  were  all  planed  and  sized  to  the  dimensions  given,  to  insure  good 
bearings. 

Concrete — On  top  of  the  platforms  was  placed  a  layer  of  concrete  3  feet 
thick,  composed  of  one  part  Portland  cement,  two  parts  sand  and  five  parts 
crushfd  s{«ne. 

The  cement  was  re<]uired  to  show  a  tensile  strength  of  250  poimds  in  7  days, 
mixed  in  a  proportion  of  1  cement  to  2  sand.  The  concrete  was  all  mixed  by 
hand  and  the  amoxmt  put  in  varied  from  two  to  three  cubic  yards  per  man  per  day 
of  10  hours,  depending:  on  the  distance  of  wheeling  material  and  concrete. 

The  cement  and  sand  were  first  mixt'd  dry,  then  water  was  added,  and  the 
stone  was  spread  on  top.  The  whole  mass  w  n^)  then  turned  by  shovels  two  or  three 
times,  and  then  shoveled  into  wheelbarrnws  or  directly  into  the  piers,  where  it 
was  spread  in  layers  about  6  inches  thick,  and  thoroughly  tamped. 

Test  holes  about  two  feet  square  and  two  feet  deep  were  sunk  in  two  piers  to 
determine  quality  of  concrete.  The  concrete  was  taken  out  in  chunks  as  fax  as  possi- 
ble, and  the  sides  of  one  hole  were  brushed  with  ft  fett^el  brufsli,  and  the  other  was 
washed  with  water  from  a  hose.  No  void*;  wurc  found,  and  the  concrete  was 
very  hard,  considering  the  short  time  it  had  Ikm-h  in  place.  There  are  5,122 
cubic  yards  of  concrete.  The  cement  u-it'd  at  the  beginning  of  the  work  was  Al- 
pha, liut  later  it  became  impossible  to  otitain  the  Alpha  and  Atlas  was  substi- 
tuted. 

Masonr)- — The  masonry  was  built  of  Joliet  and  Lemont  limestone. 

The  stone  used  varied  in  thickness  from  10  inches  fo  30  inches  and  was  dress 
so  as  to  make  the  joints  not  more  than  one  inch.  T!ic  outeides  of  tiie  piers  and  walls 
were  left  rough  and  in  some  cases  extended  several  inches  beyond  the  neat  size  of 
the  piers. 

The  mortar  used  consisted  of  one  part  cement  to  two  parts  sand,  the  cement  re- 
quiring the  same  test  as  for  concrete. 

« 

The  stone  was  all  laid  by  derricks.  In  tl>e  central  part  was  a  system  of  four 
boom  derricks,  located  on  the  axes  of  the  building,  85  feet  in  each  diitjction  from 
the  center.  These  derrick.'^  had  80  masts  and  75  ft.  booms,  and  laid  all  the  stone 
for  foundations  for  dome  and  the  greater  part  of  the  lines  of  piers  running  out  un- 
der the  walls  of  the  main  wings  of  the  l»uilding.  The  comers  and  outside  walls 
laid  by  four  traveling  derricks.  Each  derrick  is  supported  on  a  turntable,  revolving 
on  a  circular  track  of  railroal  iron.  This  track  is  on  a  platfonn.  which  is  moved 
on  rollers  in  the  same  manner  as  a  piledriver.  The  engine  is  placed  on  the  rear 
end,  and  balances  the  weight  handled.  This  derrick  will  lift  several  tons,  and  is 
much  more  convenient  than  a  guy  derrick  »s  it  can  be  moved  so  rejidily  from  place 
to  place.  On  account  of  delay  caused  by  lack  of  material,  it  was  difficult  to  esti- 
mate tlie  amount  of  work  that  one  derrii-k  can  do,  but  from  1,000  to  1,500  cubio 
feet  is  a  fair  day's  work  (8  hours)  when  the  material  is  on  hand  ready  to  put 
in  without  any  dressing.  This  requires  a  force  of  4  masons,  4  laborers,  2 
ers,  1  engineer  and  1  tireman. 
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The  total  quantities  of  material  handler]  and  entering  into  the  construction  of 

the  foundations  and  the  unit  prices  were: 

Quantities.        TTnit  Prices. 

Excavations,  basement 23,267  cu.  yds.  $0.33 

Excavations,  trenches 54,294  cu.  yds.  0.34 

PUes  (50  feet  long) 5,087      piles.  11.70 

'J'imlKT  capping 796,352  feet  B.  M.  27.80 

Concrete 5,123  cu.  yds.  5.45 

Dimension  stone 284,144  cu.  feet.  0.24 

Rubble  Masonry 31,327  cu.  feet.  0.16 

The  contract  time  for  completion  of  the  work  was  April  15th,  1898,  and  it 
was  understood  that  all  the  dimension  stone  required  could  be  so  promptly  fur- 
nished that  the  masonry  could  be  completed  before  that  date.  In  order  that  this 
might  be  done  it  was  necessarj'  that  the  stone  should  be  nearly  all  quarried  during 
the  summer  and  early  fall  of  1897,  so  that  it  might  be  sufficiently  seasoned  to  prevent 
crai^king  by  freezing  and  thawing  during  tlie  following  winter.  It  turned  out  that 
the  stone  ran  short  during  the  winter,  and  a  large  portion  of  it  had  to  be  quar- 
ried during  the  spring  and  summer  of  1898.  Strikes  of  the  guarrymen  occurred 
and  the  delivery  of  the  stone  was  80  retarded  tliat  tlio  masonry  could  not  be  com- 
pleted until  September  26,  1898. 

The  character  and  capacity  of  the  plant  provided  by  the  contractors  for  do- 
ing the  work  were  such  as  to  make  its  acroniplishment  easy  and  certain  within  con- 
tract time,  if  the  materials  had  been  delivered  as  contemplated,  and  the  plant  han- 
dled with  skill  and  energy.  The  rapidity  with  which  pile  foundations  can  be  put 
in  under  the  circumstances  whicli  exist  in  Chicago,  is  a  strong  consideration  in 
their  favor  in  this  city  of  hurry  and  push. 

A  careful  estimte  of  the  cost  of  the  foundations  if  wells,  filled  with  concrete, 
had  been  employed  showed  that  it  would  have  cxr-efded  the  contract  price  of  the 
pile  foundations  by  at  least  one  hundred  thousand  dollar?,  and  the  excess  of  the 
estimte  for  the  steel  and  concrete  platform  f)lan  over  the  actual  eotit  of  the  pile  foun- 
dations would  have  been  at  least  twenty-iflve  thousand  dollars. 

None  of  the  circumstances  pointing  to  the  use  of  either  of  the  other  two  plana 
existed  in  this  ease,  and  there  was,  therefore,  no  room  for  doubt  as  to  which  plan 
should  be  adopted. 

The  reasoning  herein  presented  has  been  full  confirmed  by  all  the  facts  devel- 
oped during  the  progress  of  the  work,  and  we  feel  tbat  the  pride  and  confidence  that 
we  have  in  this  typical  example  of  pile  foundations    for    this   locality   are    fully 
Btified.  II mam  Sooy  Smith,   C.  E., 

Hn(fine<rr  in  Charge  of  Foundation  Work. 
♦»•> 

W  ^<rHE  EVOLUTION  OF  STRUCTURA  L  DESIGN,* 

T  IS  the  purpose  of  this  paper  to  show  how  the  development  of  Struc- 
tural Design  is  due  rather  to  varying   and   improved    conditions   gov- 
erning cost  and  availability  of  material  than  to  more  perfect  knowl- 
edge of  the  theories  of  mechanical  statics.     The  writer  does  not  in- 
/'      '■         tend  tn  treat  of  ornamental  design,  with  classification  and  details  of 
the  various  forms  and  mouldings  adopted  under  historic  regimes,  but  will  endeavor 

•A  paper  hy  F.  T.  IJeweltvn  to  Ihe  Louisiana   Engineering  Sodetv.    Reprint   from  the  Joumnl  of  the 
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to  restrict  himself  almost  entirely  to  that  part  of  design  (especially  frame-design) 
whiL'h  by  tlie  use  of  tlie  most  effective  and  economical  materials  overcomes  such 
natural  forces  as  those  exerted  by  dead  and  live  loads,  wind  pressure  and  the 
efTect  of  heat  and  cold,  and  he  feels  that  it  is  not  unsuitable  for  him  to  take  up 
such  a  subject,  on  account  of  his  double  duties  in  both  contracting  and  engineer- 
ing; in  combining  which  the  truth  of  his  initial  statement  is  being  frequently  evi- 
denced. The  principal  authorities  consulted  have  been  Ferguson's  History  of  Arch- 
itecture, Coopers  Amejican  Railroad  Bridges  and  Weale'a  book  on  Tubular 
Bridges.  , 

Going  hack  to  tlie  earliest  civilizations,  we  find  that  their  roofs  and  arches 
show  most  plainly  the  action  of  the  above-stated  principle.  In  Egjjit  the  most 
primitive  structures  had  each  opening  spaiuicd  by  a  single  stone,  in  many  cases  of 
great  size. 

Their  temples  consequently  show  the  ruins  of  many  interior  supports;  but 
mystery  and  gloom  being  so  large  a  part  of  their  religion,  the  multieude  of  heavy 
stone  cfihimns  covered  with  hieroglyphics  was  congenial  rather  than  otherwise. 
There  is  no  evidence  that  their  old  temples  were  roofed  in  any  other  way  than 
by  single  stones,  although  structures  of  later  times  show  signs  of  arched  cover- 
ings. 

The  Greeks  and  Romans  often  used  the  same  method,  and  have  left  one  ex- 
ample, the  Mausoleum  of  Theodoric  at  Ravenna,  which  has  a  domed  roof  formed 
of  a  single  stone  nearly  35  feet  in  diameter, — a  size  which  makes  us  think  meanly 
of  this  century's  masonry.  The  Greeks  also  used  wooden  beams  as  roof  supports, 
which  have  almost  entirely  perished,  but  their  construction  was  luckily  copied 
in  the  stone  friezes  which  remain  to-day,  wherein  the  ends  of  the  rafters  with 
all  the  necessary  cleats  and  nails  are  reproduced  in  the  carved  masonry. 

Their  temples  seem  to  indicate  a  vt^Tj  ingenious  mode  of  lighting  the  in- 
terior without  impairing  the  harmony  of  the  exterior,  which  might  teach  a  les- 
son to  some  of  the  Iniilders  of  our  older  office  blocks. 

The  inside  of  a  Greek  temple  eoutaincd  nothing  but  a  statue  of  the  patron 
god,  upon  which  it  wa*  very  desirable  to  cast  a  good  Mght,  the  roof  being  ar- 
ranged lis  in  Fig.  1. 

To  the  Romans  we  owe  the  elaboration  of  the  arch,, — i.  e.,  the  radiating 
arch. — for  there  was  amtmg  the  Hindus  a  very  different  kind  of  arch  in  use. 
Not  very  many  of  the  oldest  Roman  buildings  were  covered  in  this  way,  but  it 
was  used  extensively  in  tombs,  drains  and  treasuries.  It  is  easy  to  see  how  the 
arch  came  to  take  the  place  of  single  huge  stones,  such  as  were  employed  by  the 
Egyptians.  The  only  way  in  which  such  heavy  pieces  could  be  handled,  without 
the  u.se  of  machinery,  was  by  working  hundreds  of  people,  who  had  to  spend 
their  lives  in  lifting.  Kgj'pt  had  thousands  of  such  able-bodied  and  ambition- 
less  slaves,  while  Rome  in  the  earliest  tinies  owned  ver>'  few  slaves,  and  later 
they  were  so  weak  and  cITeminatc  that  such  tasks  wmild  have  been  impoaeible. 
The  rocks  themselves  also  were  more  readily  used  in  smaller  pieces.  The  evolu- 
tion of  the  arch  was  like  this:  First,  a  single  stone  beam  was  used  to  span  an 
opening,  then,  when  the  length  became  too  great,  two  stones  were  inclined  to- 
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gether,  and  soon  a  third  was  added,  which  we  now  call  the  Keystone,  and  wita 
more  fikilled  mafionrj'  work  the  number  of  stones  was  increajsed  as  shown  in  our 
own  arches.     (See  Figs.  2-6.) 

In  India  there  are  arched  roofs  built  on  an  entirely  different  principle.  Such 
examples  as  have  just  been  described  cause  an  outward  thrust  at  the  spring, 
more  or  less  great  according  to  the  span  and  versed  sine,  which  has  to  be  over- 
come by  the  dead  weight  on  each  side.  Tlie  joints  all  pointing  to  a  common 
center,  they  arc  called  radiating  arches 

This  outward  thrust  was  altogether  distasteful  to  tlie  Hindus  (they  have  a 
proverb  that  "an  arch  never  sleeps"),  and  so  they  built  what  is  called  the  horizon- 
tal arch,   which   in  section   looks  like  a  number  of  cantilever  brackets,  but  is  not 

60 

They  first  employed  the  simplest  method  of  covering  a  space  with  a  single 
stone,  thus:  but  for  the  ordinary  use  that  practically  limited  their  openings  to 
about  4  feet  square;  and  so  they  filled  the  cornere  with  four  triangular  stones, 
resting  the  single  stone  upon  them;  and  so  covering  a  space  about  6  feet  square 
witlmut  using  a  stone  bigger  across  than  4  feet.     (Fig.  6.) 

Witli  an  increasing  number  of  stones,  extra  supports  were  found  necessary 
round  the  sides,  but  leaving  a  clear  space  in  the  center  of  sometimes  40  feet 
square,  which  would  look  like  Figs.   8  and  9. 

Such  an  arrangement  will  of  course  bring  quite  a  bending  moment  on  the 
lower  course  of  stone,  but  there  will  be  outward  thrust. 

The  Chinese  have  to  use  an  entirely  different  material,  which  abounds  in  that 
country, — viz.,  a  sjiecies  of  small  pine  which  has  the  peculiarity  of  being  soft  and 
spongy  inside,  while  the  outer  rims  of  wood  just  under  the  bark  retain  their 
strength  and  hardness.  It  is  thus  practirally  a  wooden  cylinder,  good  for  direct 
compression  and  bending  if  left  whole;  but  if  sawed  into  planks  or  "sticks"  m 
we  say,  to  form  any  kind  of  a  trussed  framing,  would  fall  to  pieces;  like  a  built 
section  of  plates  and  angles  with  the  rivets  left  out.  Therefore  they  make  their 
upright  supports  of  these  small  trunks,  bracing  them  along  the  sides  of  tlie  build- 
ing witli  "sway  knee-braces"  of  the  same  material,  only  smaller  growth,  and  arrange 
their  framing  by  means  of  a  series  of  lioriznntal  beams,  each  having  its  ends 
supported  on  that  below  by  a  short  vertical  stmt  of  a  sounder  but  rare  kind  of 
wood.    (Fig.  10.) 

It  is  interesting  by  the  way  to  notice  bow  the  requirements  of  the  Chinese 
climate  are  met  by  the  peculiar  outline  of  their  roofs,  which  are  concave.  This 
is  not  copied  from  the  tents  of  the  wandering  Tartars,  which  in  fact  were  always 
domical,  but  they  are  so  shaped  for  two  reasons.  During  their  rainy  season  such 
large  quantities  of  water  have  to  be  carried  off  that  a  low  pitch  would  cause 
leaks,  and  therefore  the  part  over  the  house  must  be  steep.  At  another  season 
of  the  year  it  is  absolutely  necessary  that  some  shade  be  provided  over  the  win- 
dows from  the  fierce,  glaring  sunshine.  Now,  if  the  roof  were  to  ran  out  over 
the  windows  far  enough  to  furaish  ample  shade  from  the  sun,  it  woiild  come 
down  so  low  as  to  also  keep  out  the  light  and  air  (see  dotted  line  at  left  of 
Fig.  10),  and,  conseijuently,  John  Chinaman  curves  up  his  eaves  outside  the  walls, 
where  a  perfectly  water-tight  covering  is  not  so  necessary,  thus  forming  the  pe- 
culiar shaped  roof  with  which  we  are  fatnilisr. 
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There  is  a  method  of  roofing  which  should  he  mentioned  hefore  going  into 
the  growth  of  trussed  structiires, — viz.,  groining,  which  is  essentially  a  combina- 
tion of  arches,  meeting  together,  the  lines  of  greatest  pressure  being  marked  by 
ribs,  which  in  later  examples  were  often  highly  ornamented.  Chapter  nouses  of 
the  old  world  cathedrals  were  generally  covered  in  this  way. 

With  the  advancement  of  civilization  there  was  a  demand  for  more  build- 
ings, which  were  required  to  be  erected  in  less  time  than  had  previously  been 
the  case,  and  a  change  from  the  old  arch  practice  was  necessary.  To  meet  the 
new  circumstances,  the  trussed  roof  was  evolved,  like  the  arch,  from  very  sim- 
ple elements.  The  commonest  way  of  spanning  openings  up  to  about  12  feet 
had  been  by  means  of  a  single  wooden  beam.  Wider  spans  suggested  two  beams 
sloping  together;  but  instead  of  resisting  (he  outward  thrust  go  caused  by  meanB 
of  buttresses  outride  the  building,  a  horizontal  tie-beam  was  thrown  across,  hold- 
ing the  two  feet  of  the  rafters  together.     (Fig.  12.) 

When  still  greater  spans  were  required  the  middle  of  each  rafter  was  sup- 
ported by  means  of  struts,  sloping  in  towards  the  bottom  of  a  vertical  post  which 
ran  from  the  apex  to  the  middle  of  the  tie-beam,  so  forming  the  well-known 
king-post  truss.     (Fig.  11.) 

Further  developments  brought  forth  the  queen-post  truss,  and  others  with 
more  members  to  suit  the  span. 

The  larger  use  of  timber  framing  followed  the  introduction  of  saw-mills.  The 
earliest  methods  of  cutting  timber  had  been  by  wedge-splitting,  which  although 
it  injured  the  fiber  less  was  very  slow  and  expensive.  The  Grw^ks  invented  the 
handsaw,  modeled  either  on  a  serpent's  tongue  or  the  backbone  of  a  fish,  and 
there  is  a  literary  allusion  in  fifth  century  writings  that  suggests  crude  sawmiUs 
then;  but  not  until  the  fifteenth  century  do  we  find  reliable  indications  of  wind 
saw-mills  in  Getmany;  and  in  England  early  in  the  seventeenth  century,  accom- 
panied, 88  usual  with  all  mechanical  improvements,  by  the  greatest  opposition  on 
the  part  of  the  workmen.  Simultaneously  we  find  the  elaborately  framed  roofs  of 
the  perpendicular  period. 

There  is  a  peculiar  sort  of  roof-truss  common  in  many  old  churches  which 
made  uae  of  the  haranier-beam.  Essentially  this  tniss  is  framed  by  merely  put- 
tmg  a  pair  of  brackets  in  the  walls  and  resting  the  timss  on  their  ends.  (Fig. 
17.) 

These  were  profusely  caned  and  ornamented.  There  is  a  good  example  of 
the  hammer-beam  roof  in  the  west  wing  of  D.  H.  Holmes'  store  on  Canal  street 
in  New  Orleans, 

But  all  these  older  forms  of  trusses  were  made  almost  entirely  of  timber; 
th  new  methods  of  producing  iron,  and  consequent  diminution  in  its  price,  we 
many  changes.  Keeping  the  same  arrangement  of  members,  those  in  tension 
were  gradually  replaced  with  iron;  first  the  king-post  (called  the  king-bolt  when 
made  of  iron),  and  later  the  tie-beam,  gave  way  to  the  iron  horizontal  tie-rod. 
It  is  curious  to  hotice  how  slowly  the  carpenters  of  those  days  kept  to  the  mem- 
ory of  old  timber  trusses,  and  what  abortions  were  often  the  result  of  its  union 
with  iron.  Here  is  a  roof-truss  stretching  across  a  hundred-foot  span  drill  hall,  in 
which  we  sec  the  king-post  at  the  top,  lower  downi  the  queen-post,  and  some  iron 
rods  thrown  in  at  the  bottom.    (Fig.  13.) 
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Perhaps  the  best  type  of  this  rombjiuition  trn^s  is  the  Princess,  in  which  it 
will  be  noticed  that  the  ties,  whicli  axe  of  iron,  have  a  minimum  length,  an  ar- 
rangement due  to  a  desire  to  use  as  little  jis  ]io88ib]e  of  a  comparatiyely  expensive 
material.     (Fig.  14.)  ' 

The  well-known  Howe  truss  exhibits  similar  economy. 

Wlien  the  manufacture  of  c-ast  iron  became  more  reliable  and  better  under- 
stood the  compression  members  or  struts  wL-re  made  thereof;  but  as  one  of  its 
properties  is  a  gi'eat  loss  of  strength  when  in  long  unbraced  lengths,  another 
eliange  in  the  arrangement  of  members  wii.-*  ruqnired,  which  resulted  in  various 
forms  of  the  Fink  truss,  which  has  .short  .■^trutii  and  long  ties.     (Fig.  15.) 

This  truss  can  be  well  used  for  bridge  s|ians  by  tnruiTig  down,  and  they  tell 
bow  its  introdmer,  an  army  officer  in  tiie  Civil  War,  made  a  novel  use  of  its 
propiTtii's  to  fool  (III-  enemy,  who  had  been  aeeiistunnMl  to  bridges  with  two  par- 
allel elnirds.  The  Kink  tniss  can  be  uuickly  built  in  an  emergency,  and  when 
it  was  necessary  t<>  Ihn'W  a  bridge  across  water  he  used  this  type,  but  added  super- 
fluous members  in  the  shape  of  a  dummy  bottom  chord.     (Fig-  16.) 

The  opposing  forces,  wishing  to  de«itroy  the  liridge,  and  supposing  it  to  de- 
pend on  the  bottom  chords,  shot  tliem  nway.  wlien  of  course  the  essential  mem- 
Iters  riMiiaining  intact,  she  stood  solid,  jirosnmably  to  their  great  amazement. 

Thi."^  Kink  truss  is  how  well  adapted  to  shipment,  being  riveted  up  at  the 
diops  in  two  (or  for  large  spans,  four)  sections,  which  can  be  easily  suited  to 
railroad  rnr  capacities,  and  assembled  in  tlio  field;  wliereas  the  older  forms  for 
larger  trusses  wett^  too  high   for  transpordition. 

The  struts  in  Fink  trusses  generally  con-^isted  of  hollcnc  east  iron  tubes,  at- 
taching to  sjiecial  fittings  at  each  end,  und  often  ttrnamented  at  the  middle  with 
a  siiell  casting.  Such  a  connection  is  all  inght  for  a  member  always  in  com- 
pression; but  when  it  became  desirable  to  replace  the  building  •  walls  also  with 
iron,  wind  strains  often  induced  tension  in  some  of  these  struts,  for  which  the 
ca.st  in)n  forms  us«]  were  altogether  unsuited.  Then  c«me  the  invention  and 
improTtiueiit  of  new  processes  for  making  rolled  sections,  careful  tests  of  proper- 
ties and  new  tools,  which  combined  to  give  sections  strong  both  in  compression 
and  tension,  of  which  the  best  modern  roof  frames  are  constructed.  As  a  fur- 
ther examjilc  of  the  dependence  upon  shop  work  for  our  best  practice  in  construc- 
tion, it  may  be  noted  that  until  (juite  iveently  it  was  usual  1<*  make  some  allow- 
ance in  the  length  of  memliers,  to  be  adjusted  during  erection  with  wedges,  etc., 
a  device  which   would   throw  out  any  careful  and  exact  calculations. 

The  way  in  which  iron  and  steel  have  entered  into  our  roof  construction  is 
capable  of  much  further  illnstration,  having  many  points  in  common  with  mod- 
em bridge  construction,  ns  compared  with  older  methods.  In  the  first  twenty 
pages  of  Theodore  Coopers  book  on  American  Railroad  Bridges  he  shows  how 
wooden  bridges  were  gradually  improve  I  with,  and  then  replaced  by,  iron  in  its 
various  forms,  and  there  may  l>e  found  many  examples  of  this  reconstruction 
period,  which  will  also  apply  to  large  span  roofs.  From  Mr.  Cooper'8  very 
quaint  list  of  old-time  structures,  and  such  otlier  sonrccs  a#  have  been  available, 
ihe  following  may  be  of  interest: 

The  Hrst  iron  bridge  in  England  wa.s  built  about  150  years  ago  near  Coal- 
Itrookdale  over  the  Severn.     Tt  is  a  lOO-foot  span  arch  of  cast  iron.     The  260-foot 
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CMt  iron  arch  spans  of  the  Southwark  Bridgi-,  Lomluii,  built  about  1810,  are  still 
in  use.  Cast  iron  was  also  used  up  to  the  iniddk*  of  this  century  for  railroad 
bridges,  up  to  40-foot  spans,  a  girder  fiKvtion  of  this  kind  being  used^  but  its 
liability  to  crack  under  impact  and  to  fail  in  the  tension  flanges  rendered  these 
unsatisfactory.  (f'ig-  18.)  The  first  wrought  iron  to  be  rolled  was  by  Cort, 
of  Southampton,  England,  under  patents  of  1783,  and  during  the  first  half  of 
this  eentury  such  wrought  (or  "malleable,"  as  it  was  called)  iron  as  was  used, 
either  for  reinforcing  tension  flanges  of  cast  iron,  or  later  alone,  had  to  be 
punched,  beveled,  bent,  etc.,  either  by  hand  or  by  means  of  a  lever-fly,  which 
machine  consisted  of  a  large  weight  acting  at  tlie  end  of  a  lever  to  work  the 
metal,  something  like  a  garrote.  But  in  181:0-9  tlie  hydrostatic  press  and  steam 
riveter  were  introduced,  whereby  all  shop  work  eould  be  performed  more  econo- 
mically and  accurately,  and  access  to  these  tools  caused  Robert  Stephenson,  Will- 
iam Fairbairn  and  Katon  Hodgkinson  to  decide  on  tiie  use  of  wrought  iron  for 
the  famous  Britannia  Bridge  across  Menai  Straits.  This  structure  has  never  been 
suriiassed  in  many  respects,  and  a  few  data  may  be  of  interest.  It  is  callerl  a 
tubular  bridge,  nnd  is  in  t.hoor\'  con.striuted  like  an  immense  box  girder,  the 
train  passing  through  the  box.  The  toji  and  bottom  ttnnges  consist  of  cells 
built  up  of  plates,  angles  and  tees,  each  cell  being  large  euough  for  a  workman 
to  get  inside  to  rivet  up.     In  section  this  girder  looks  like  Fig.  20. 

Each  tube  is  472  feet  long,  two  being  placed  side  by  side  for  the  two  rail- 
roarl  tracks,  and  the  bridge  consists  of  four  spans  resting  on  five  masonry  piers, 
100  foot  above  water  line.  Each  tube  weighed  over  1,600  tons,  and  on  account 
of  the  constant  passage  of  vessels  had  to  be  constructed  on  trestling  100  feet  high, 
on  pontwins.  and  floated  into  place  complete,  the  exactly  correct  elevation  being 
secured  by  pum})ing  water  in  or  out  of  the  pmntoons.  The  first  tube  took  two 
hours  to  get  into  place  from  the  time  it  left  its  moorings.  And  all  this  in  1850 
and  over  open  sea  water!     (Fig.  19.) 

But  even  these  methods  of  working  the  material  were  comparatively  crude 
and  expensive  (wrought  iron  being  then  worth  nine  cents  [ler  fnntnd).  and  pre- 
vented its  general  use:  and  in  the  popularizing  of  iron  for  structural  purposes 
we  have  to  look  to  three  causes,  two  of  tlieni  entirely  American, — viz.,  Eads' 
wonderful  bridge  at  St.  Louis,  and  the  development  of  pneumatic  tools.  The  oth- 
er, Bessemer's  process  of  converting  pig  irctn  directly  into  steel,  is  an  English  in- 
vention, but  its  fullest  developments  have  occurred  in  this  countr)'. 

Taking  up  the  Fads'  bridge  first,  18(hS-T4,  one  must  note  that  tlie  mills  then 
very  few  of  what  are  now  called  "standard  sections,"  each  manufacturer  turning 
out  such  shapes  as  aiipeaj'ed  right  in  his  own  eyes.  A  glance  at  the  catalogues 
of  ten  years  ago  shows  that  even  then  much  of  this  isolation  had  not  disap- 
peared. It  was  necessary  then  for  Mr.  Fads  not  only  to  develop  his  general 
design,  proportion  the  sizee  of  members  and  provide  for  his  revolvitionizing  meth- 
od of  erection  by  the  cantilever  process,  hut,  being  unable  to  find  the  sections 
required  on  the  market,  he  had  also  t^  design  tliem,  and  indeed  very  largely 
the  machinery  for  rolling  them.  After  much  discouragement  he  succeeded,  and  im- 
mediately there  appeared  the  beginnings  of  that  tendency  to  "standardize"  which 
in  its  fullest  developments  enables  one  to  telegraph  to  the  shops  an  order  for 
qiute  complicated  structures  in  half  a  dozen  lines,  and  know  exactly  the  detail 
dimensions  and  arrangement  of  the  material  that  Will  bo  shipped. 
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The  next  step  was  the  Bessemer  converter,  which  haa  enabled  structural  steel 
to  be  marketed  at  a  price  one-third  of  that  obtaining  for  iron  twenty  years  ago, 
and  this  for  a  material  stronger  by  35  per  cent.  Until  Quite  recently  Bessemer 
steel  has  been  used  more  for"  buildings  than  for  bridges,  for  a  reason  to  be  men- 
tioned later;  but  its  use  in  conjunction  with  hollow  tile  has  made  possible  the 
twent}'-six  story  buildings  of  the  present  time,  combining  cheapness,  lightness  and 
strength  with  the  more  convenient  arrangement  of  interiors  thereby  made  possi- 
ble. Having  then  this  material  within  reach,  our  engineers  have  developed  its 
use  along  new  lines  to  an  imprecedented  extent.  The  concentration  of  the  loads 
in  a  building  un  the  columns  only  has  caused  new  departures  in  the  way  of 
foundation;;  for  soft  localities,  and  has  enulvled  the  loftiest  structures  to  be  built 
right  up  against  old  and  small  ones  with  minimum  party  wall  damage  and  liti- 
gation. •  V 

But  for  a  long  time  Bessemer  steel  has  been  debarred  from  railroad  and 
other  important  bridges,  etc.,  on  account  of  the  supposedly  injurious  effects  of 
punching  in  disturbing  the  metal  surrounding  a  hole.  P^ngineers  have  specified 
that  if  used  it  should  be  drilled  instead  of  punched,  or  reamed  out,  which  has 
made  its  cost  almost  prohibitory.  Just  wliat  the  extent  of  this  injury  is  has  been  a 
debated  question;  but  the  tool  manufacturers  have  happily  taken  it  out  of  the 
domain  of  the  practical  questions  by  the  series  of  pneumatic  tools  that  have  re- 
cently been  put  on  the  market,  and  by  whose  use  holes  can  be  sub-punched  and 
reamed  many  at  a  time  at  a  very  low  cost.  These  tools  are  also  successfully 
used  for  shop  and  field  riveting,  beveling,  caulking  and  many  other  purposes,  insur- 
ing the  highest  class  of  workmanship.  The  effect  of  these  improvements  has  been 
not  only  to  give  us  better  structures,  but  but  has  caused  a  marked  change  in  the 
practice  of  designing  bridge  spans.  A  few  years  ago  a  100-foot  span  was  always 
built  on  the  pin-connected  type.  Now,  such  a  span  is  preferably  riveted  plate 
girders  or  lattice  trusses,  on  account  of  rigidity;  and  with  the  larger  use  of  the 
latter,  theoretical  points  have  arisen  and  been  largely  settled  concerning  the  ac- 
tion of  stresses  in  same  and  proper  connections. 

It  may  be  of  interest  here  to  briefly  compare  American  with  what  has  been 
European  (especially  English)  practice  in  bridge  construction.  In  this  country 
the  entire  working  of  the  material  is  done  at  the  shops,  from  details  and  tem- 
plates very  accuratjely  prepared;  and  it  often  happens  that  half  the  members  in 
a  structure  come  from  one  place,  and  the  balance  1,000  miles  away,  and  are  never 
brought  together  until  assembled  in  place  at  the  site.  So  happily  has  this  work 
been  systematized,  and  so  carefully  are  the  working  drawings  checked  and  fol- 
lowed, that  discrepancies  need  not  be  feared.  In  English  shops  the  practice  has 
been  very  largely  to  cut  and  fit,  using  fewer  drawings  and  placing  more  depend- 
ence on  the  workmen.  During  the  con.<f ruction  of  the  Britannia  Bridge,  about 
1850,  and  the  Forth  Bridge,  as  late  as  liStJO,  large  shops  were  temporarily  erected 
at  the  sites,  where  the  various  pieces  were  measured  for  and  then  worked  piece- 
meal. In  the  case  of  a  large  bridge  over  the  Indus  in  Hindustan,  the  London 
builder  even  went  so  far,  in  his  fear  of  misfits,  as  to  erect  the  entire  structure 
in  his  yards  before  shipment,  and  then  take  down  before  sending  away.  An 
xormouR  expense!  This  comparison  may  throw  a  little  light  on  the  causes  of 
'America's  recent  success  in  competing  for  this  class  of  work;  for  we  secured  the 
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large  Hawkesberry  Bridge,  Australia,  agninst  the  world  (the  metal  being  mann- 
faL-tured  and  completely  worked  ready  for  erection  in  Pemisylvania),  and  we  have 
]ately  been  low  bidders  on  several  structures  in  Europe  itself. 

As  an  example  of  the  effect  of  local  ronditions  in  bringing  out  well-known 
but  little-used  theory,  the  writer  may  briefly  refer  to  a  poiut  in  his  own  New  Or- 
leans practice,  in  connection  with  light  steel  buildings,  consisting  of  bents  com- 
posed of  two  columns  supporting  clear  span  trusses,  with  purlins  and  girts  between, 
and  lateral  bracing.     (Fig.  21.)  , 

Such  a  bent  is  figured  to  resist  the  force  of  side  winds  by  the  action  of  the 
knee-braces,  whose  kick  is  withstood  by  the  moment  of  resistance  of  the  eolumm, 
and  whose  trusses  are  transmitted  through  the  truss-members  to  the  opposite 
side.  The  columns  in  other  localities  are  customarily  provided  with  small  steel 
shoe  plates,  and  short  anchor  bolts,  say  15  inches  long,  and  the  lower  end  con- 
sidered hinged.  Now  it  is  well  known  that  a  beam  fixed  at  one  end  is  much  stiffer 
than  if  merely  supported  there;  and  a  short  consideration  of  our  local  conditions 
showed  the  possibility  of  thin  increased  stability  and  economy.  All  our  groimd 
here  is  soft  and  damp,  and  will  caj-r}'  duly  one-fourth  the  load  that  sounder 
soils  elsewhere  do.  This  means  that  the  fDimdations  for  columns  have  to  he  un- 
usually large  and  deep.  Why  could  not  these  masses  of  masonry  be  utilized  for 
"fixing"  the  feet  of  columns  thereby  producing  a  point  of  coutraflexui'e  that 
would  reduce  the  leverage  of  the  wind-kick,  and  enable  the  sections  of  columns, 
knees  and  truss-members  to  be  made  lighter,  and  with  increased  stability? 

The  large  anchor  bolts  (a V.  2  sec.  upset  x  7.0  sec.)  and  stifTener  angles  do  not 
weigh  as  much  as  the  saving  in  framing  above,  and  tlie  cast  base-platee  required  for 
this  construction  are  just  what  is  needed  to  prevent  the  dampness  rising  to  at- 
tack and  rust  the  more  susceptible  steel  above.  Tliis  fixing  the  column  bases 
also  facilit^ites  erection,  and  tends  to  prevent  accidents  during  raising. 

In  conclusion  attention  should  be  culled  to  the  fact  that  since  our  earliest 
history  there  has  been  but  little  modificution  of  the  theories  that  govern  a  frame 
structure;  iind  necessarily  so,  for  they  are  simple  and  unchangeable.  I  count  but 
three,  and  two  of  them  were  state  by  Euclitl  and  Archimedes  over  2,000  years 
ago  60  clearly  that  we  still  use  their  writings  as  text-books  in  our  schools.  These 
are:     1.     The  Triangle  of  Forces.    2.     The  Lever.      3.     T't  Tensio  Sic  Vis. 

If  one  can  clearly  follow  out  the  workings  of  the  first  two,  he  can  compute 
the  stresses  induced  in  the  most  complicnted  framing  ever  designed.  A  thorough 
understanding  of  the  last  is  all  that  is  necessary  to  properly  proportion  the  vari- 
ous members  to  safely  resist  those  stresses.  The  evolution  of  structural  design  has 
come  about  not  so  much  from  a  deep  searching  into  the  abstruse  mysteries  of 
pure  mathematics,  as  by  the  continuous  and  intelligent  endeavor  to  meet  the  re- 
quirements of  the  thing  in  hand  in  countries  widely  remote,  under  changing 
conditions,  and   with   materials  of  varying  capacities. 

We  have  seen  how  structures  of  such  different  types  have  been  used,  and 
why:  the  single  huge  stones  in  Egypt,  because  their  shop  or  rather  their  field 
practice  was  to  handle  great  masses;  tlie  stair-truss  in  China,  due  to  the  pecu- 
liarities of  the  timber  there;  tlie  horizontal  arch  among  the  Hindus,  because  the  ra- 
diating arch  "never  sleeps,"  and  that  would  not  suit  a  Hindu;  th  egroined  vault 
and  heavily  timpered  roofs  of  Gothic  churh  builders,  those  being  the  forma  which 
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would  most  readily  adapt  themselves  to  the  interior  decorative  effects  of  which 
they  were  so  fond,  aod  which  could  tlieii  lie  ilieajvly  sawed;  and  finally  the  steel 
roofs  and  bridges  of  our  own  time,  whi(  li  nre  the  outrnme  of  the  experience 
and  labor  of  our  forefathers,  the  inventive  peiiius  of  our  ironmiisterS  and  the  in- 
creased capabilities  of  our  mechanical  tools,  combined  with  tlit*  demand  for  such 

mammoth  structures  as  we  see  going  up  all  around  us. 

^•^ 

THE  WISSAHICKON  ARCH,  PHILADELPHIA,* 

The  bridge  in  Fairmount  Park.  Philadflpliia,  over  WiH8iiliitkon  Creek  is  a  very 
handsome  gtructiire,  having  Ik-cii  built  from  tlie  di't;ign  of  Ueneral  Russell  Thay- 
er, chief  engineer  of  The  Fairmount  Park  ComniBision,  at  a  cost  of  $87,743,  includ- 
ing the  removal  of  (he  old  bridge, 

The  arch  is  on  a  skew  of  C,d  degrees  2i'y  uihnilcs.  which  is  taken  up  by  arch 
rin^j  four  feet  wide  each.  The  span  of  r»oh  ring  is  106  feet  6  inches,  the  clear 
span  of  the  arcli  105  feet  and  the  rise  11  fuet.  The  spring  of  the  arch  is  about  six 
feet  above  the  surface,  at  Mbicli  point  t hi' arch  ring  ba*i  a  depth  of  4  feet  fi  inch- 
es, while  the  depth  of  keystone  is  3  feet. 

The  roadway  S5  feet  in  width  and  the  two  sidewallcs  of  5  feet  width  each 
are  paved  with  asphalt. 

The  stone  of  which  the  arch  was  built  wa.H  quarried  about  one  half  mile 
from  the  site  and  is  a  dark  colored  gneiss.  The  stone  work  is  quan-y  faced  ashlar, 
with  a  one  inch  chisel  draft  at  each  joint.  This  making  a  2  inch  draft  at  each  joint. 
This  gives  a  very  fine  appearance  to  the  work. 

The  shallow  depth  at  the  center  is  relieved  by  the  solid  parapet,  which  has 
dressed  stone  coping,  post  and  caps,  and  which  i.s  supixtrted  on  a  coping,  carried 
by  well  proportioned  modillions. 

The  s\Tnnietry  of  the  dcfiign  is  unfortuuiiteiy  spoiled  by  the  character  of  the 
bank  at  the  left  end,  which  is  the  more  to  be  regretted  as  the  right  abutment  is 
a  most  suitable  and  elegant  arrangement.  "F" 

— —    *  *» 

THE  SCHENLEY  PARK  ARCH. 

The  stone  arch  bridge  recently  completed  in  Schenley  Park  at  Pittsburg  is 
known  as  the  Bellefield  Bridge.  It  was  desi^'iu^d  by  TT.B.  Rust,  Engineer  of  Schen- 
ley Park  and  is  one  of  the  most  elaborate  stone  bridges  in  this  countrj'. 

It  has  a  span  of  136  feet  7  inches  and  n  wiillh  (u-ross  the  soffit  of  82  feet. 
The  roadway  i.-*  fiO  feet  in  width,  while  the  3  sidewalks  have  a  m  i<^lh  of  10  feet  each. 
The  depth  of  K«'yRtone  is  four  feet. 

The  arch  ia  a  very  bold  one,  and  the  general  design  leaves  little  to  be  desired, 
while  the  balustrade  is  a  most  elegant  piece  of  work.  It  is  however  unfortunate 
that  the  abutments  and  the  spandrels  w-ere  dccijratud  with  the  paneling,  as  the  ap- 
parent siae  of  the  arch  is  ver>'  much  rediu-ed  by  these  details  which  have  been 
characterized  by  Fergusson  in  a  criticism  of  the  < 'hester  bridge  a."*  a  mistaken  ap- 
plication.— "by  exaggerating  his  details,  thi-  bridge  has  been  dwarfed  in  exactly 
the  same  manner  as  the  basilica."  *  *  "It  is  far  better  that  we  should  be  content 
with  plain,  honest,  solid  but  useful  erections,  than  that  our  buildings  should  be 
adoiTied  on  tiie  mistaken  principleH  which  have  hitherto  been  sufrposed  to  constitute 
the  art  of  Architecture.'*  "F," 

•Subject  of  Prontispiecc, 
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NOTES  ON  THE  GRANITES  OF  NEW  ENGLAND.* 


URING  the  siumner  of  1897  'aoios  :jisia  o^  Ar^nmijaoddo  puij  ja^ij.w  aq; 
though  for  lack  of  time  not  all.  of  the  leading  granite-producing  re- 
gions of  New  England.  These  notes  axe  intended  to  give  some  of  the 
results  of  observationB  made.  In  the  order  of  the  value  of  the  granite 
produced,  the  New  England  States  rank  as  follows:  Massachusetts, 
Maine,  Vermont,  New  Hampshire,  Rhode  Island,  Connecticut.  These  States  pro- 
duce annually  from  65  to  70  per  cent  of  the  total  output  of  the  United  States. 
The  products  of  some  of  these  quarry  regions  have  national  reputation  and  are 
shipped  to  all  parts  of  the  United  States, 

The  leading  position  of  the  New  England  States  in  respect  to  granite  produc- 
tion is  due  to  a  combination  of  circumstnncos  and  facts,  among  which  may  be 
mentioned  the  age  of  this  reg^ion  of  the  country,  the  fact  that  granite  is 
found  in  great  variety  and  ahundance,  and  finally  the  fact  that  many  of  the  queu-riea 
are  favorably  located  for  cheap  transportation  of  the  products  by  water  to  the  vari- 
ous points  of  consumption.  Such  advantages  of  location  on  the  water  are  the  pos- 
session of  quarries  in  Maine,  some  in  Massachusetts,  Connecticut,  and  elsewhere,  but 
they  are  of  less  importance  now  than  formerly.  At  present  much  of  the  most  valua- 
ble monumental  granite  is,  from  necessity  or  choice,  shipped  from  the  points  of  pro- 
duction by  rail. 

MASSACHUSETTS. 

This  St&te  has  always  been  the  leader  in  magnitude  of  output.  The  principal 
producing  localities  are  Cape  Ann  (including  Rockport.,  Pigeon  Cove,  Lanesville, 
and  Bay  View)  and  Quincy  (including  West  Quincy).  These  two  regions  pro- 
duced in  value  somewhat  more  than  half  the  total  output  of  the  State,  and  are 
about  equally  productive;  but  the  uses  to  which  the  output  is  devoted  are  radically 
different,  in  that  the  Quincy  granite  is  strictly  a  monumental  stone,  of  national 
reputation,  while  Cape  Ann  granite  is  primarily  a  building  stone,  which  can  be  rap- 
idly quarried  ajid  in  any  desired  size  of  blocks.  Other  important  centers  of  pro- 
duction in  the  State  are  Milford,  Monson,  Fitchbiu'g,  and  New  Bedford.  In  addi- 
tion to  these  arc  numerous  scattered  localities  at  which  valuable  stone  is  produced, 
but  in  smaller  amoimts. 

Quincy. — So  well  is  Quincy  known  as  a  granite  region  that  it  almost  seems  need- 
less to  say  anything  more.  Mineralogy,  the  stone  consists  chiefly  of  quartz,  horn- 
blende, and  feldspar.  There  is  a  high  percentage  of  quartz,  and  to  this  is  largely 
due  the  extreme  hardness  of  the  stone.  The  distinguishing  features  of  Quincy 
granite,  which  have  given  it  the  high  reputation  it  bears,  are  its  hardness,  the  dura- 
bility of  the  high  polish  which  may  be  developed,  and  the  contrast  between  the 
polished  and  the  hammered  surface.  This  hilter  fcatyre  is  more  pronounced  in  the 
so-called  dark  Quincy  granite  than  in  the  light,  and  for  this  reajson  the  former 
commands  a  higher  price. 

According  to  Qillmore  the  crushing  strei^gth   ol  Q>i\u<iY   ^anite    is    17,760 

•/"Iron  «»«•  Uat  trpoTt  of  Prof.  Wm.  C.  Day,  to  Ibe  V .  S.  GeoVog\ca\  Sivxivt^ . 


pounds  to  the  square  inch;  its  specific  gravity  is  2,669.    The  following  analysi* 
was  made  by  Mr.  E.  R.  Aiigell,  chemist  of  New  Hampshire  State  Board  of  Health: 

AnaJysis  of  Quiruy  granite.  Per  cent. 

Silica.  SiOz 75.14 

Alumina,  AI2O3 15.57 

Ferrous  oxide,  FeO 2.49 

Lime,  CaO 1.85 

Potash,  K2O 54 

Soda,  N' a2( ) 4.41 

Total 100.00 


The  qualities  of  granite  are  such  as  to  render  it  so  deairable  for  monumental 
work  that  it  is  inexpedient  to  devote  the  best  of  it  to  an  any  other  use,  and  very  little 
determined  effort  is  made  by  productTS  to  oxtciid  its  application  to  building  pur- 
poses, for  which  it  is  also  admirably  adapted. 

(tranite  for  monumental  use  must  be  carefully  selected,  and  there  is  conse- 
quently considerable  waste  of  material,  which  would  sen'o  excellently  for  build- 
ing, but  the  producers  seem  to  make  but  little  effort  to  dispose  of  stone  for  this 
purpose,  although  not  a  little  finds  it  way  into  retaining  wails  and  bridges  erected 
by  railway  corporations  along  their  lines.  Occasionally,  also,  the  granite  is  used  in 
large  and  pretentious  buildings,  but  not  to  the  extent  to  which  the  quaiitiea  of  the 
stone  woul  seem  to  jxistify. 

Many  of  the  producers  at  Q.uincy  have  been  engaged  in  quarrying  for  monu- 
mental work  only  for  many  years,  and  considerable  conservatism  as  to  business 
policy  is  the  not  unnatural  result. 

Quarrying  for  monumental  stock  and  for  building  material  are  two  quite  differ- 
ent operations,  and  if  one  of  these  is  emphasized  at  all  the  other  is  apt  to  receive 
but  little,  if  any,  attention.  To  operate  a  quarry  producing  both  kinds  of  stock  at 
the  same  time,  and  withal  to  develop  the  quarry  with  due  regard  to  future  opera- 
tions, is  a  difllicult  matter,  and  requires,  moreover,  a  liberal  working  capital.  This 
is,  in  many  cases,  lacking.  There  is  at  Quincy  a  strong  temptation  to  quarry  for 
to-day  only.  A  fine  piece  of  monumental  stone  is  visible  in  a  certain  part  of  the 
quarry;  it  can  be  sold  for  cash  jis  soon  as  taken  out;  it  is  therefore  removed  as 
quickly  as  possible,  and  in  many  cases  without  such  thought  for  the  morrow  as  will 
make  future  operations  economical. 

Refuse  stone  is  frequently  freely  and  generously  given  to  paving-block  cutters, 
who  cut  it  into  paving  blocks  and  sell  them  on  their  own  account.  Knots, 
streaks,  and  "mud  holes"  must  be  carefully  avoided  in  a  conscientious  selection  of 
stock  for  monumental  \vork;  but  these  defects,  except  the  third,  would  be  of  but 
little  moment  in  stone  devoted  to  a  wide  range  of  building  purposes. 

In  former  years  the  luxuliietion  of  paving  blocks  was  actively  carried  on,  but  as 
many  quarrymen  put  it,  the  paving-block  industry  has  "gone  to  the  dogs,"  owing  to 
the  competition  of  other  kinds  of  paving  material.  While  paving  blocks  are  still 
being  made  to  a  slight  extent  there  is  very  little  iirnfit  in  the  business,  the  maker  of 
the  block  being  able  to  realize  little  more  than  $1  per  day  for  what  is  very  hard 
labor,  Paving  cutters  in  the  past  few  yearSj  owing  to  difficulty  in  securing  other 
kinds  of  work,  have  been  obliged  to  cut  blocks  for  small  return  or  do  nothm.15, 
,at  all. 
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Tlu'  methods  of  qiiiirrying  at  Quinoy  nri-  to  blatit  with  lowis  holes  and  then  cut 
into  blocks  by  plug  and  feather.  8oinetinie.<}.  hut  not  often,  channeling  is  reeorled 
to,  but  the  haTdnes,>;  of  the  stone  is  such  as  to  make  this  very  expensive.  In  chan- 
nchng,  holes  arc  drilled  with  a  steam  drill,  an  inch  tn>art,  and  then  the  partitions  b**- 
twwn  the  holes  are  broken  down  witli  the  tbiiiinel  bar. 

Quincy  granite  is  at  present    used  c-liiefly  in  the  Eastern  and  Middle  States,! 
less  being  sold  in  the  Wes^t  than  formerly. This  Ks  aei.-(nuited  for  in  two  ways;  in  the 
firet  place  but  few,  if  any,  t^uincy  salesmt'ii  are  sent  to  tiiL*  West,  and  Eastern  gran- 
ites tliat  are  more  easily  quarrie<i,  and  hence  cheaper,  are  largely    monopolizing 
western  trade. 

Cape  Ann. — As  already  stated,  this  region  includes  Rockport  and  vicinity. 
Pigeon  Cove.  Bayvicw,  and  Lanesville. 

Methods  of  quarrying  and  handling  stone  here  offer  a  strong  contrast  to  the 
conditions  at  Qnincy,  for  the  reason  that  nionnniental  work  is  ignored  at  Cape 
Ann.  and  building  stone  is  the  product  of  sought.  The  8tone  is  decidedly  less  val- 
uable per  cubic  foot,  and  the  amounts  disposed  of  and  the  methods  of  working  muat 
coni]X'npate  for  this.  Everything  must  be  done  on  a  large  scale,  and  explosives  must 
be  ii.«<'d  much  more  freely  thun  would  be  jiormissible  in  quarries  where  smaller' 
nmoiints  of  more  valuable  stone  for  monumental  work  are  sought. 

In  every  way  Cape  Ann  seems  to  besuited  to  (he  [iroduction  of  building  stone. 
In  tlie  tirst  place,  it  is  on  the  coast,  and  all  the  stone  is  shipped  by  water  on  ships 
that  can  come  almost  to  the  edge  of  the  quarries.  In  the  second  place,  the  granite 
is  enormously  abundant  and  well  adapted  to  heavy  building  work,  in  that  it  can 
be  taken  out  in  large  blocks  by  e.xpedttious  methods  of  quarrying.  In  the  third  place, 
the  construction  of  an  extensive  and  much  needed  breakwater  by  the  Cnited  States 
(lovernment  enables  quarrjTnen  to  dispose  of  nil  grout  at  prices  which  help  them 
to  keep  quarry  [iroperty  well  cleaned  up  at  les.^  expense  than  is  requiretl  at  other 
less  favorably  located  quarries. 

The  stone  is  a  hombiendo-biotile  granite,  iiietlium  to  coarse  in  texture,  grey  in 
color,  massive,  and  with  both  horizontal  and  vertical  joints.  It  takes  a  good,  durable 
polish,  but,  being  a  light-colored  stone,  the  contrast  Ijetween  hammered  and  polished 
surfaces  is  not  so  strong  as  in  some  of  the  granites  having  an  established  reputation 
as  monumental  stones.  Very  little  if  any  effort  is  made  to  push  the  stone  as  a  mon- 
umental material,  but  the  quarrymon  seem  as  a  rule  to  be  content  with  the  large  pos- 
sibilities of  building,  and  quarries  ni-e  equipped  for  op<'rations  on  the  scale  necessary  i 
for  extensive  building  contracts  and  the  heaviest  foundation  work.  A  few  years 
ago  the  production  of  paving  blocks  constituted  an  important  item  in  the  busineas 
of  Cape  Ann  (juarrymen,  but,  as  at  other  localities,  this  is  noiv  suffering  fronr  de- 
pression and  can  no  longer  be  regarded  as  cutting  much  of  a  figure  in  the  total  out- 
put of  the  quarries.  The  stone  is  well  adapted  for  paving,  and  during  the  years 
when  paving  Idoeks  were  in  active  demand  in  large  cities  a  product  of  considerable 
magnitude  was  turned  out. 

Another  use  to  which  considerable  stone  has  been  devoted  is  its  employment 
in  concrete  in  the  construction  of  Government  fortifications. 

The  methods  of  quarrying  are  in  general  similar  to  those  of  other  regions,  but 
are  all  carried  out  on  a  large  scale.  Powder  is  (juite  freely,  but  carefully  used. 
Good  railway  facilities  for  transportation  to  the  docks  are  provided. 
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A  few  large  concei'ns  do  must  of  the  business,  which  seems  to  be  economically 
and  judiciously  conducted. 

Some  of  the  Cape  Ann  granite  is  iron  stained,  aiul  i>n  <a.siiiil  inspection  might 
be  taken  for  sap.  However,  it  is  not  suchjiut  a  very  tonj^lr,  durable  stone,  which  is 
well  adapted  for  use  in  pa\nng  hlork.s  or  retaining  wnlh.  Thore  is.  of  course,  as  at 
quarries,  plenty  of  sap.  but  it  is  not  identitijl  with  the  iron-stained  rock  to  which 
reference  has  just  been  made.  Sap  is  not  only  stained  from  exposure,  but  shows 
signs  of  weakness  and  disintegration  whicb   render  it   unlit  for  construction  work. 

Cape  Ann  granite  is  quite  free  fmrn  kiuits  or  streak:*,  is  very  hard,  spilts  well 
occurs  in  enormous  masses,  and  can  he  quarried  in  large  blocks.  Its  special  field 
is  heavy  work — massive  fnundationa  and  bridges.  The  ptone  is  so  abundant  that 
blasting  may  be  resorted  to  freely  in  cases  uhirli  ut  other  hH-aHties  would  be  treated 
by  slower  processes.  Blasting  may  sometimes  sacrifice  material,  but  good  stone  is 
so  abundant  that,  on  the  whole,  blasting  is  more  economical. 

COSNECTICUT. 

The  most  important  granite  tiuarries  in  Connectiint  are  on  or  near  Long 
Island  Sound. 

Groton. — At  Groton,  just  across  the  river  from  New  London,  are  a  few  granite 
quarries  producing  only  monumental  stock.  The  stone  is  fine-grained,  hard,  and 
well  adapted  to  this  use.  The  valuable  stock  is  in  some  of  the  quarries  overlain 
by  a  large  mass  of  rock,  marked  by  numerous  b!ack  dikes  very  much  curved  and 
folded  and  separated  from  the  true  granite  by  a  sharp  line  of  division.  Fnder  the 
sheet  of  granite  is  another  thick  mass  of  bastard  rock.  Quarrying  is  done  on  a 
small  scale  only,  and  is  somewhat  expensive  owing  to  the  large  amount  of  stripping 
that  has  to  l>e  done.  At  Center  Groton,  five  miles  or  more  from  Groton,  is  another 
isolated  quarry  capable  of  pro<lucing  fine  monumental  stock  in  large  quantity  if  cap- 
ital were  invested  in  sufRcient  amount.  A  long  haul  by  wagon  is  necessary,  and  this 
is  quite  a  drawback.  Investment  of  more  capital  i?  imperative  before  anything  con- 
siderable can  be  done  at  this  jioint. 

Waterford. — A  large  (juarry  at  this  point  is  operated  by  Messrs.  Booth  Broth- 
ers and  TTurrirane  Isle  Granite  Co.  The  stone  is  fine-grained  biotite  granite,  of 
gjey  color.  Operations  are  quite  extensive,  both  monumental  and  building  stone  be- 
ing produced.  The  stone  is  of  fine  quality.  The  cutting,  carving,  and  jmlishing  plant 
is  extensive,  and  at  the  time  of  the  visit  of  the  writer  wa^  being  still  further  en- 
larged by  the  erection  of  a  shed  «i2tl  feet  long,  intended  to  aeconmiodate  Hut  men 
in  the  work  of  cutting  and  polishing. 

Millstone. — Here  is  a  large  quarry,  known  as  Henry  Gardiutr's  quarry.  This 
was  originally  ofiened  in  1830.  Even  aa  far  back  as  one  hundred  and  fifty  yeais 
<i^  millstones  were  quarried  for  use  in  the  old-fashioned  windmills,  the  ruins  of 
which  are  in  many  cases  still  to  be  Bcennear  Newport  and  elsewhere  .  Wlien  pol- 
ished, the  color  of  the  stone  is  rather  dark.and  fhis  shows  a  good  contrast  to  the 
hammered  surface,  which  is  light  in  comparison.  The  stone  is  used  chiefly  for  mon- 
umental work,  although  building  stone  is  quarried. 

Stony  Creek. — At  this  place  are  a  few  quarries  producing  a  highly  feldspathic, 
coarse-grained,  pink  stone,  well  adapted  to  buililing  purposes.  Pink  granite  is  at 
presenjt  quite  popular  among  builders,  and  the  attractive  feature  of  this  granite  is  its 
color. 

Sachem  Head. — At  Sachem  Head  quarrying  operationB  ol  "ser^  ^\^«cu\.  'Stv'w- 
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acter  from  those  usually  adopted  are  cairifd  out  on  a  large  scale,  for  the  single  pur- 
poee  of  obtaining  stone  for  breakwaters.  A  blulT  1,500  feet  along  has  been  ex- 
posed. From  this  the  stone  is  removed  by  the  most  violent  explosives,  while  in  addi- 
tion any  and  every  way  of  di.slodgiug  stone  cheaply  is  freely  applied.  Having  been 
loosened  out,  regardless  of  size  and  shape,  the  stone  is  loaded  rm  cars  which  carry  it 
to  scows  and  barges  at  the  wharf  a  few  hundred  feet  away.  The  plant  for  hand- 
lin  iind  transporting  stone  is  very  complete,  and  altogether  renresents  the  invest- 
ment of  neiirly  $500,000.  The  firm  operating  liere,  Messrs  Ilnghes  Rn>s.  &  Bangs, 
makes  a  ept-cialty  of  breakwater  and  canal  work,  and,  in  addition  to  extensive  con- 
tracts for  breakwaters,  are  also  engaged  in  sui^plying  lime  stone  at  Buffalo  for  "ose 
in  the  Erie  ("anal.      The  workmen  are  all  Italians. 

Leeti*  Island. — On  this  island  a  highly  reblspathie  pink  gneiss  is  quarried  for 
heavy  construction  and  bridge  work. 

This  stone  has  an  excellent  reputation  for  the  puq>ose«  to  which  it  is  gen- 
erally applied.  It  takes  a  good  polish,  and,  from  the  \vavy  lines  that  were  well  shown 
in  a  polished  slab  which  was  exhibited,  would  look  well  in  interior  decoration  in 
buildings. 

Jlcriden. — At  Meriden  are  quarries  of  trap  rock,  which  is  used  only  for  rail- 
road ballast  and  highway  construction.  The  stone  is  fed  into  crushers  and  sold  for 
ballast  or  macadam,  Hoads  around  Meriden,  where  the  stone  has  been  used,  testify 
to  the  escellence  of  thia  stone  for  such  use.  Not  only  is  the  stone  of  remarkable 
strength  and  toughness,  but  as  it  slowly  pulverizes  the  dust  cements  together  at 
ever)"  wetting,  making  ii  surface  of  extreme  smoothness.  The  stone  seems  to  be 
the  ideal  road  material.  At  one  place  the  stone  occurring  on  the  mounta.in  side  is 
in  small  fragments,  which  are  raked  down  down  and  transported  to  the  crushers. 
This  operation  can  hardly  be  called  quarrying.  From  the  solid  masses  in  the  quar- 
ry the  rock  is  blasted  by  violent  explosivefi,which  are  intended  to  shatter  the  stone 
ae  much  as  possible. 

Ansonia. — Near  this  place  are  a  few  small  quarries  producing  gneiss  well 
adapted  for  street  curbing,  for  which  purf)ose  much  of  the  stone  is  used.  The 
stone  splits  exceptionally  well. 

RHODE    ISLAND. 

This  state  haa  been  distinguished  as  standing  in  first  place  for  the  value  of 
monumental  work  produced.  The  most  important  quarries  for  monumental  gran- 
ite are  at  Westerly  and  Niantic.  At  some  of  the  quarries  only  monumental  stone  is 
produced,  but  at  others  building  stone  in  also  sold  in  very  large  quantities. 

Westerly  and  Niantic. — The  monumental  stock  from  these  places  is  distin- 
guished commercially  as  blue  and  white,  the  former  being  more  valuable  on  ac- 
count of  the  Iietter  contrast  between  polished  ajid  hainrnored  €urfaces.  The  stone  is 
.a  biotite  granite,  of  a  crushing  strength  of  17,750  pounds  to  the  square  inch.  Its 
value  for  mnnumental  work  is  due  to  its  tine  grain,  uiiiformiiy.  and  the  fact  that 
it  may  be  safely  carved  to  a  tine  edge,  which  it  will  hold  without  danger  of  chip- 
ping. In.  short,  it  is  exceptionally  well  adapted  to  elaborate  carving  on  blocks  of 
great,  size.  Many  notable  statues  and  monuments  have  been  made  of  this  stone, 
and  its  reputation  has  been  established  by  years  of  experience. 

.Care  in  selecting  stx>ne  has  to  be  exercised,  as  streaks  and  knots  occur.  Some 
of  these  do  not  reveal  themselves  until  polishing  or  carving  brings  them  into 
view.    As  the  producers  are  conscientious  in  letting  only  good  stock  leave  the  yards, 
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there  is  occasionally  financial  loss,  due  to  the  necessity  for  condemning  a  piece  of 
work  after  considprable  lal>nr  of  an  expensive  kind  has  been  done. 

Some  of  thf  ijuarrymen  are  opposed  to  soiling  stock  in  the  rough,  but  prefer 
to  dispose  of  only  finished  prodncts,  a£  they  can  thus  better  protect  the  high  rep- 
utation of  the  stone. 

Tlie  largest  block  ever  quarried  here  was  ,^^  by  10  V>y  5  feet.  Facilities  for 
quarrying,  cutting,  polishing,  and  carving  are  of  a  high  order  at  a  number  of  the 
Westerly  quarries.  The  latest  iiiifirovements  in  all  directions  are  tested  promptly 
and,  if  found  satisfactory.  adoptf<l.  At  one  of  the  West4^rly  granite  works  consid- 
ible  granite  is  sowed,  with  good  results  as  to  character  of  work  and  economy, 
ivring  granite  is  a  comparatively  new  |>rocess,  and  it  canrrot  l>e  said  to  have  yet 
come  into  anything  like  general  use.  but  it  is  favorably  rccrarded  1)y  a  number 
who  have  tried  it. 

Since  the  financial  depression  began  a  few  years  ago,  the  use  of  Westerly 
granite  for  building  jiurposes  has  incretuncd.  Some  of  the  older  quarries  are  now' 
quite  deep,  and,  although  some  very  fine  stone  is  tAken  out  at  considerable  depth, 
the  expense  of  quarrving  is  somewhat  inoreased.  Some  of  the  producers,  there- 
fore, have  found  it  necessary  to  extend  (heir  quarries  laterally  in  order  to  ob- 
tain a  larger  volume  of  stone  sitflficient  to  accommodate  building  contracts  as 
well  as  monumental  work. 

At  no  pdace  in  the  United  States  is  finer  or  more  artistic  work  in  carving 
and  sculpture  done  than  at  Westerly.  In  monumental  work  Westerly  granite  has 
marked  advantages  over  many  others,  but  in  building  work  it  has  nn  snch  advan- 
tages, and  hcnco  must  be  sold  for  building  at  prices  which  will  allow  it  to  com- 
pete with   granites  quarried  for,  building  only. 

(franite  is  tiuarried  at  Centerdale,  Pascoag.  Narragansett,  Newport,  Coventry 
Center,  Greenville,  and  a  few  other  localities,  but  the  amounts  are  small  as  com- 
pared with  those  produced  at  We«iterly  and  Niantic. 

Centerrlale. — The  stone  produced  at  Centerdale  is  adapted  to  street  work  or 
rough  building.  The  general  tone  of  color  is  light,  with  a  greenish  tinge.  The 
feldspar  is    faint    pink  in  color.     Quarrying  operations  are  on  a  small  scale. 

On^n^ille. — At  this  jmint  a  hard,  duralile  granite,  suitable  for  building  or 
street  work,  is  produced.  The  stone  contains  a  biotite  here  and  there,  giving 
a  spotted  appearance.  The  chief  minerals  are  quartz  and  feldspar.  The  stone  is 
used  in  Providence  anil  Pawtucket  for  eurbing  and  foundation  work.  It  is  also 
an  excellent  stone  for  engine  beda.  The  stone  looks  well  in  rock-faced  work.  It 
is  easily  quarried,  but  ha*  to  be  hauled  5  miles  to  railroad. 

Pascoag. — The  stone  quarried  at  this  place  is  a  biotite  gneiss,  which  splits 
verv  'well.  It  is  used  for  bridge  work,  curbing,  and  pmving  in  Providence. 

VERMONT. 

Barre. — Over  two  thirds  of  the  granife  output  of  Vermont  comes  from  quar- 
ries at  or  near  Barre,  and  is  known  as  liarre  granite.  Special  interest,  there- 
fore, attaches  to  this  region.  The  stone  is  distinguished  commercially  as  "light, 
medium,  and  dark,"  these  terms  applying,  of  course,  to  the  color.  The  dark 
Barre  is  the  most  valuable,  on  account  of  the  stronger  contrast  between  the  pol- 
ished and  hammered  surfaces,  and  also  on  account  of  superiority  in  other  re- 
spects. The  light  granite  occurs  in  rather  regular  sheets,  while  the  dark  gran- 
ite presents  a  very  different  mode  of  occurrence,  the  sheets  being  more  irregular. 
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so  that  a  "dark"  granite  quarry  looks  more  like  a  bowlder  quarry  than  a  sheet 
quarry.  In  quarrying  the  light  granite  considerable  channeling  is  done.  While 
such  work  ip  expensive,  the  rock  is  valuable  and  uniform  enough  to  justify  the 
extra  pains.  The  dark  granite  is  worked  very  differently  from  the  light,  in  that 
more  blasting  is  done,  but  without  serious  damage  to  the  stone,  particularly 
where  the  Knox  system  of  blasting  is  used.  In  the  light  granite  the  frequent 
sticking  of  the  drills  gives  evidence  of  considerable  pressure  in  the  granite. 
This  is  also  borne  out  by  microscopical  examination,  which  proves  the  existence 
of  strong  pressure.  Barre  granite  is  remarkably  free  from  flaws,  such  as  white- 
horse  and  dark-horse  knots,  and  streaks  of  all  kinds,  ^^^lile  blemishes  are  oc- 
casionally met,  they  are  so  infrequent  that  it  is  an  easy  matter  to  throw  out  such 
material  without  much  loss. 

The  stone  is  easily  and  cheaply  quarried  as  compared  with  that  at  some  other 
places  producing  monumental  stock. 

The  granite  is  what  might  be  called  "granite  proper,"  consisting  of  quartz, 
orthoclase,  microcline,  biotite,  and  muscovite.  The  quarries  are  all  on  a  hill  or 
mountain,  and  the  quarried  stone  is  transported  either  by  rail  or  by  wagon  to 
the  towTi  of  Barre,  a  few  miles  distant.  The  granite  industry  at  Barre  has  been 
built  up  wittjin  the  pa^t  eighteen  years,  during  whicli  time  progress  has  been 
steady  and  satisfactorj-.  The  features  which  have  contributed  markedly  to  this 
success  are  the  favorable  situation  oi  the  quarries  for  transportation  to  tlie  rail- 
road, the  ease  of  quanting,  the  uniformity  of  the  granite,  and  its  freedom  from 
knots,  streaks,  etc.  While  granite  of  equally  tine  qualitv  for  mounumental  work 
is  produced  at  other  places,  the  quarries  at  Barre  yield  a  stock  which  i&  so  imi- 
fonn  that  the  amount  which  has  to  be  rejected  and  thrown  on  the  dump  is 
less.  LoM-er  prices  for  Barre  stock  are  j>robably,  therefore,  just  as  remunerative 
to  the  quai'ryman  as  the  higher  prices  vvliich  have  to  be  charged  in  other  places 
da  account  of  a  greater  percentage  of  wa,ste  or  the  fact  that  the  quarries  have 
reached  an  ineonvenient  and  expensive  di'f)th. 

Facilities  for  cutting,  carving,  polishing,  and  finishing  in  every  way  are 
abun<lant  and  tlioroughly  up  to  date,  and  <?ven  in  the  hard  times  that  have  char- 
acterized the  past  few  years  the  Barre  producere  ha^e  more  than  held  their 
own. 

New  Hampshire. — The  granite  industry  of  New  Hampshire  is  old  and  well 
established.  The  most  important  localities  from  the  standpoint  of  value  are  Con- 
cord and  West  Concord,  Milford,  Suncnok,  and  Fitzwilliaju.  Stone  is  also  quar- 
ried at  a  number  of  other  localities. 

Concord  and  West  Concord. — The  quarries  at  Concord  and  West  Concord  are 
the  most  productive.  Rattlesnake  Hill,  near  Concord,  is  the  source  of  most  of 
the  stone  .  The  granite  is  used  to  a  larger  extent  for  building  than  for  monumental 
purposes.  For  cut  and  hammered  work  in  buildings  there  are  few  in  any  giunites 
that  surpass  Concord  stone. 

The  stone,  being  light  in  color,  has  to  be  carefully  selected  so  as  to  be  free 
from  flaws.  This,  however,  can  quite  easily  be  done,  as  there  is  a  great  abund- 
ance of  entirely  satisfactory  stone. 

The  stone  is  a  muscovite-biotite-granite,  fine  grained,  and  occurs  in  sheets. 
Quarrying  is  comparatively  easy.  Very  little  if  any  staining  results  from  expos- 
ure jji  buildings. 
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THE  ANQENT  MARBLE  QUARRIES  OF  GREEK 
V  CIPOLLINO. 

FTER  extensive  search  in  (Jrwce  on  the  Island  of  Euboea,  contin- 
ued for  several  years  over  a  large  extent  of  country  containing 
numerous  quarries  of  inf*;'rior  material  now  not  worth  working, 
a  series  of  old  quarries  with  heils  mF  superior  qnality  have  at  laiJt  been 
found  on  the  Western  coast,  a  little  north  of  Car^-stus.  The  nnile  n)ftd 
from  Calcis  to  ('ar\'stu8  goes  through  the  center  of  the  Island,  passing  through  the 
villages  of  Stnra  and  Kapsala.  which  lie  in  a  valley-  Between  these  villages  and 
the  sea  on  the  western  side,  a  range  of  uKUintains  rises  to  an  altitude  of  2,000 
feet,  running  steeply  down  to  the  sea.  One  mountain  still  goes  by  the  ancient 
name  P>Tgadi,  referring  to  the  fort  or  outlook-tower  on  the  summit  which  com- 
mands an  uninterrnpte<I  view  gr)«th  of  the  entire  (Jnlf  of  Petali,  and  west  the  main- 
land of  Attica  with  the  mountain  range  of  Pentelieu!:.  rp(»n  the  sea  face  of  this 
mountain  are  the  ancient  (marries  extending  from  the  summit  to  the  base  near  the 
sea.  The  upper  range  of  quarries  is  very  extensive  and  of  great  interest;  showing 
old  methods  of  working;  columns  and  architraves  of  immense  size  finished  and  part- 
ly worked  lying  in  all  directions.  All  these  were  wrought,  engaged  to  the  solid  rock, 
and  when  roughly  shaped  were  wedged  ofl  and  finished;  numerous  examples  of  work 
in  progress  are  still  in  situ.  One  quarr}'  cnniains  the  old  smithy,  with  a  bevelled 
trough  all  furrowed  and  worn  l>y  the  tempering  of  the  tools;  while  another  trough 
of  large  dimensions  lies  alongside,  into  wliich  they  were  thrown  to  coo!  after  being 
tempereil.  Another  quarrj'  of  large  extent  contains  a  number  of  square-eut  holes 
about  ITi  inches  across,  where  the  upright  posts  were  inserted;  these  extend  also 
down  the  old  mountain-slide  at  intervals  all  the  way.  and  were  used  bv  the  aid  of 
ropes  for  the  lowering  of  extnictt^dl  masses,  some  of  which  were  (50  tons  or  more  in 
weight.  As  the  stqtarnte  works  were  completed  tliey  were  fiassed  over  a  great  paved 
platfonn,  which  is  between  the  various  quarries  and  the  top  of  the  s^lide,  to  the 
sea,  for  embarkation  to  Rome  and  elsewhere.  Tlii^  platform,  no  doubt,  was  that 
of  tlie  overseer,  where  the  blocks  were  numbered  and  received  the  quarry  and  work- 
men's marks.  On  the  u[iper  part  of  the  mountain-slide,  where  it  crosses,  a  slight 
depression  is  made  for  stjme  7U  feet,  with  transverse  monoliths  of  spilt  columns  and 
architrave  bloi/ks,  which  were  found  fault  in  working,  and  as  all  the  Roman  mono- 
lith columns  had  to  carry  weight,  no  doubt  the  overseer  condemned  them  at  the  out- 
set. In  the  Bay  the  old  harbor-mole  for  biu<iing  is  visii)le  at  low  water,  and  a 
barge-load  of  sunken  columns  is  alongside.  The  I'yrgadi  quarries  no  doubt  belonged 
to  and  were  exclusively  worked  for  the  State,  while  tiu'  lower  quarries  near  the 
sea,  named  Duka,  would  appear  to  have  been  those  of  a  private  individual,  and 
worked  for  lesser  objects,  such  as  pedeatals  and  decoration,  the  quality  being  ex- 
ceptionally good.  The  light  parts  are  of  a  bluish  and  avanturine  translucency  with 
ivory  whites,  the  darked  banded  parts  being  all  shades  of  green  and  lakey  greys, 
curled  and  bent  about  in  all  directions,  producing,  when  cut  into  slabs  and  opened 
out,  the  most  chaiTning  decorative  panels  or  dadoes  for  wall-surfaces. 
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Caryetiura  i>r  Euboeaii  nmrbk',  now  tailed  liy  the  Italian  name  Cipollino,  from 
ita  onir>n-like  markings,  was  the  first  colored  ma.rble  used  in  Rome.  Some  of 
thp  earlit'st  examples  are  the  ten  columns  tft  the  portico  of  tlie  Temple  of  Antoninus 
and  Faustina  in  the  Forum  of  Rome,  thirty-eight  feet  long.  Eight  columns  of  sim- 
ilar size  now  remain  in  the  old  quarries,  evidently  worked  at  the  same  time,  but 
never  used.  The  quality  of  this  marble  iind  its  ijpprLt'iatioii  ity  the  ancients  is 
proved  by  the  immense  quantity  used;  in  Rome  aluue  the  number  of  columns  of 
it,  some  of  which  are  of  immense  size,  are  more  than  one-third  of  the  entire  various 
coloreil  marble  columns  addt>d  together.  The  Roman  always  tised  monoliths  of 
colored  marble  for  their  colunms,  never  drums. 

Roughly  speaking,  probably  eighty  per  cent.  <>f  the  wall  and  pier  marble  in- 
eru.'itation  of  St.  Mark's,  Venice,  is  of  this  Euboean  Cipollino,  the  whole  of  which 
ha.sbeenobtainedbythesawingupleQgthwi.se  into  slabs  old  columns  opened  out 
to  produce  continuous  patterns,  chevron  or  otherwise,  as  the  veinings  may  happen 
to  produce;  this  is  readily  proved  l)y  examining  the  open  vertical  joints  which 
bevel  inwards.  The  narrow  outer  slabs  of  the  eohimns  were  afterwards  used  for 
strip  linings  of  the  semicircular  alcovee;  so  nothing  got  wasted.  These  marbles 
have  always  been  supjjosed  by  Mr.  Ruskin  and  other  writers  to  have  been  brought 
from  demolished  buildings  of  earlier  date — and  as  regards  capitals  it  may  be 
correct;  but  when  we  consider  that  the  Turks  held  and  fortified  Calcis  and  other 
places  near  the  old  quarries,  and  the  residents  to  this  day  are  not  Greeks  but  Al- 
banians, it  is  next  to  certain  that  the  Turks  knew  of  the  quarries,  and  as  only  pieces 
reuiain  of  columns  of  movable  aizc,  while  those  of  practically  unmovable  dimen- 
sions are  left  intact,  it  seems  more  than  probable  that  the  bulk  of  the  supply  was 
unused  wrought  material  of  late  Roman Byzajiiiiu^  date  from  the  fjitarries. 

The  quarries  are  now  being  reworked,  several  shipments  of  beautifid  quality  hav- 
ing arrived  in  London.  It  is  being  used  in  a  number  of  important  works  in  Lion- 
don,  and  some  large  monolitli  columns  arc  uovv  being  worked  for  the  new  Roman 
f'atholic  Cathedral  of  Westminster  W.  Brindley^  F.  G.  S. 


PREPARING  A  BLASTING  CHARGE. 


"Cut  a  piece  of  safety  fuse  to  the  right  length  and  carefidly  insert  the 
fresh-cut  end  in  a  blasting  cap.  See  that  the  cap  is  free  from  any  particle  of  saw- 
dust before  inserting  the  fuse.  Presa  the  fuse,  gently  into  the  cap  as  far  as  it  will 
go.  Crimji  the  open  end  of  the  cap  tightly  around  the  fuse  with  a  pair  of  cap-nip- 
pers, but  under  no  condition  disturb  the  fulminate  or  filling  in  the  cap.  Then 
open  one  end  of  the  cart;ridge  carefully,  and  with  a  sharptmed  lead  pencil  or  point- 
ed wooden  stick,  make  a  hole  in  the  powder,  insert  the  ea]J  end  of  the  fuse,  being 
careful  to  see  that  at  least  one-fourth  of  an  inch  of  the  cap  remains  out  of  the 
|)owdt'r.  Then  draw  the  paper  closely  aliout  the  fuse  and  tie  it  with  a  strong 
cord. 

*'Never  allow  smoking  or  fire  of  any  description  near  the  powder,  nor  leave  any 
loose  caps  or  fuse  in  the  vicinity  of  the  [unvder."' — New  York  State  Mining  Law. 
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^?-l  fsA  HE  plan  given  here  in  Fig.  1  is  a  correc-t  copy  of  that  given  in  Fig  1, 
of  plate  12  and  the  vertical  rise  9 — D  of  Vigs  8-4-5,  equals  that  given 
in  9 — D  of  Fig.  2  of  plate  12,  so  that  we  have  here  the  same  prob- 
lem to  work  out  ae  that  given  in  the  preceding  chapter,  only  here  we 
are  to  make  use  of  a  different  method  to  that  already  explained,  for  the 
projection  of  the  several  moulds  and  for  the  ascertaining  of  the  size  of  rough  stone. 
We  have  at  an  earlier  chapter  stated  "that  the  section  plane  selected  of  the 
Tangent  System  upon  which  the  bed  moulds  may  be  developed,  is  not  the  most  fav- 
orable one  SB  regards  the  quantity  of  material  required  out  of  which  the  coping  may 
be  formed";  as  a  great  quantity  of  material  in  the  majority  of  problems  is  entirely 
waited  in  order  to  have  the  joint  surfaces  at  right  angles  with  the  working  surface* 
upon  which  the  bed  moulds  may  be  applied. 

In  the  construction  of  the  models  attention  has  been  drawn  to  the  central 
position  of  the  section  plane,  that  is,  we  have  shown  the  position  of  the  plane  in 
question  to  be  a  central  one,  between  that  of  the  upper  and  lower  working  sur- 
faces of  the  solid,  and  both  at  the  models  and  at  the  cutting  of  the  stone  it  was 
shown  that  the  bed  moulds  are  "short,"  at  one,  that  is,  did  not  reach  to  the  joint 
surface,  and  "full"  at  the  other,  that  is,  projected  over  to  the  joint  .surface  at  the 
working  surfaces  at  which  they  may  be  apphed. 

In  the  system  to  be  now  explained  the  plane  upon  \vhich  the  bed  mould  may 
be  developed  is  the  representation  of  the  actual  working  surface  upon  which  they 
are  to  be  transferred, and  in  the  cutting  of  the  stone  the  one  operation  only  is  neces- 
Bary,that  of  marking  upon  the  working  surfaces  the  cur\'es  and  joint  lines  as  given  by 
the  bed  mould,  the  application  at  the  joint  surfaces  of  the  "plumb  bevel"  and  the 
attendant  sliifting  of  the  mould  aft  at  the  Tangent  System  being  dispensed  with  al- 
together, thus  doing  away  with  two  unnecessary  nnd  to  the  majority  of  students,  two 
very  difficult  operations. 

At  the  Prismoidal  System  after  the  j>ian  and  face  moulds  are  projected,  the 
principal  operation  consists  of  ascertaining  the  size  of  the  smallest  prism  that  will 
contain  the  finished  solid  of  the  coping,  this  .'»ize  is  best  ascertained  by  making  as  in 
Fig.  2  a  vertical  projection  of  the  solid,  of  course  selecting  a  vertical  plane  most 
favorable  as  regard  the  width  of  the  finished  solid.  This  we  take  to  be  one  parallel 
with  that  of  which  6-7  of  the  plan  is  the  trace,  this  as  may  be  seen  intercepts  the 
plan  in  the  extreme  points  6-x  of  the  concave  face.  The  point  6  being  the  plan  of 
tlie  intersection  of  the  surface  forming  the  concave  face  with  that  of  the  lower  joint, 
and  X  represents  the  angle  in  which  the  three  surfaces  forming  respectively  the  up- 
per joint,  lower  bed,  and  concave  face  intersect  or  meet.  We  may  further  remark 
the  trace  6-x,  in  a  manner  corresponds  to  the  "seat  line"  made  use  of  at  the  Tangent 
System  only  at  that  system  the  position  of  the  seat  line  is  determined  by  that  of 
the  level  (directing)  ordinate,  here  the  conditions  are  reversed,  for  it  is  the  line  6-x 
which  determines  the  position  of  the  level  |>lan  ordinates:  these  are  of  course  at  right 
angles  with  the  line  in  question. 

Copyrijchl  18<»7.  by  CharUs  H.  Fo». 
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Understanding  thia  we  will  eiplain  the  simple  method  by  means  of 
which  the  vertical  elevation  of  the  solid  Fig.  2  may  be  projected.  Firstly:  we  may 
assume  that  the  plain  curves,  the  radials  R-K.,  etc.,  and  plan  of  upper  joint  sur- 
face, together  with  the  face  moulds  Fig8.i-5,  to  have  already  been  projected  by  the 
methods,  fully  explained  in  previous  chapters,  etc.  The  student  will  then  at  any 
convenient  points  draw  z-8  of  Fip.  1,  and  the  base  line  11-12  of  Fig.  2  parallel  with 
6-x  of  Fig.  1.,  then  from  each  point  as  1-<j-K-K-S,  etc.,  at  the  face  curves,  square 
with  6-x  produce  lines  indefinitely.  Now  to  project  the  representation  of  the  lower 
joint  surface:  Set  off  1,-1."  1,-1"  each  t-qirnl  to  tlie  half  thickness  of  the  coping, 
then  parallel  with  the  baae  line  draw  1"-G,"  l"-6."  and  the  projection  desired  may 
be  obtained. 

To  obtain  the  projection  of  the  upper  joint  surface:  At  the  vertical  projected 
from  the  center  point  D  of  the  joint  surface  Fig.  1,  set  off  9-D  of  Fig.  2  equal  to 
the  vertical  rise  of  the  coping,  [This  of  course  equals  9-D  of  the  face  moulds  Figs. 
4-5]  then  through  D  parallel  with  the  base  line  draw  2-3  indefinitely.  This  line  in- 
tercepts the  verticals  from  the  points  9-9*of  the  plan  as  shown  in  9-9'  of  Fig.  2,  with 
these  points  as  centers  and  the  half  thickness  of  the  coping  as  radius  draw  arcs  in 
W-X,  and  Q-P  of  the  verticals  fromcori-esponding  points  of  the  plan. 
If  the  drawing  is  correct  lines  parallel  with  the  base  line  through 
F-Q  will  meet  the  points  given  in  W-X,  also  line  joining  W-X  will  be  par- 
allel with  a  line  joining  P'-Q.  Now  to  find  points  through  which  to  trace  the 
curves:  Take  for  example  the  points  R,'R.'  set  off  R-R'  R-R,  equal  with  R-A,  and 
R-B  of  the  concave  face  mould  Fig.  5,  this  gives  in  R'-R  points  through  which  to 
trace  the  projection  of  the  curve  of  intersection  of  the  upper  and  lower  twisted 
surfaces  with  that  of  the  concave  face.  In  a  similar  manner  may  a  number  of 
points  be  foimd.  Having  traced  the  curves  as  shown  in  the  diagram  the  Vertical  pro- 
jection of  the  solid  may  be  obtained.  Now  joining  the  highest  points  as  1"-W  with 
the  right  line  Z-8^  produced,  and  a  parallel  with  it  to  touch  the  curve  as  at  points, 
of  the  concave  face,  the  required  thiekness  of  the  prism  is  given  in  the  distance 
Z-Z  between  the  lines.  We  may  remark  the  lines  Z-8'  Z'-8,  are  the  representa- 
tives of  the  upper  and  under-working  surfaces  of  the  prism  and  upon  which  t!ie 
bed  mould  has  to  be  transferred  to  give  the  direction  for  forming  the  cylindrical 
faces  of  the  coping.  Now  to  project  the  bed  mold:  From  each  point  as  6-1",  A-K, 
etc.,  of  Z-8',  square  over  the  ordinates  as  shown,  set  off  the  length  of  these  respec- 
tively equal  to  that  of  of  the  corresponding  ordinate  of  the  plan,  and  through  the 
points  given  in  1"-K',  etc.,  trace  the  curves.  Then  joining  r'-6'  the  cutting 
line  of  the  lower  joint  may  be  obtained.  And  joining  2'-3'  the  projection  of  the 
center  level  line  of  the  upper  joint  surface  is  given.  To  find  the  proiections  in  which 
the  upper  joint  surface  intercepts  the  working  surface  is  perhaps  the  most  diffi- 
cult problem  of  the  constructions,  but  making  use  of  the  geometrical  principles 
taught  at  the  preceding  chapters  the  problem  may  very  readily  be  solved.  First 
project  B  the  intersection  of  the  plane  tangents  in  B  of  the  base  line  Fig.  2,  joining 
B  with  D  the  vertical  projection  of  the  plane  tangent  with  the  center  point  D.  of 
the  joint  surface  may  be  obtained;  then  through  2-3  the  points  in  which  the  cen- 
ter line  of  the  joint  surface  intercepts  the  verticals  of  2-3  of  the  plan,  at  right  angles 
with  B-D  draw  7'-2-4,  and  8,-3-5,*  then  square  with  the  base  line  produce  in  either 
direction  8-8',  5'-5-X,  etc.    Then  at  Fig.  3  square  with  Z-0  7-7'  4'4,  joining  4'-5,  the 


projection  of  the  line  in  which  the  joint  surface  intersects  the  upper  working  sur- 
face is  given;  in  a  like  manner  joining  7*8'  the  similar  interesection  at  the  under 
working  surface  may  be  obtained.  These  are  the  cutting  lines  to  be  transferred  to 
the  surface  in  question,  in  order  to  obtain  the  direction  at  which  to  form  the  joint 
suface.  The  student  will  notice  the  whole  of  the  joint  surface  is  comprised  within 
the  lines  5'-4'-7'-8  and  that  if  the  drawing  is  correct  the  lines  4''-5  T'9*  are  par- 
allel. The  lower  joint  being  "plumb  ''  the  Une  l"-6'  is  the  projection  of  its  sur- 
face. 

Now  to  construct  the  representation  of  the  joint  surface  of  the  prism,  and 
show  the  right  section  of  the  coping  projected  thereon:  Firstly,  we  Avill  explain  the 
constructions  of  Fig,  1:  Produce  the  tangents  indefiDitely  as  ahoMm,  then  square 
with  them  at  any  convenient  points  as  A'-D'  draw  l,-'5/  and  2*-3,  the  projec- 
tions of  the  level  center  lines  respectively  of  llie  two  joint  surfaces.  Now  with  A^-D* 
as  the  centers,  and  the  half  thickness  of  the  coping  as  the  radius,  draw  the  arcs  a-b 
as  gh<nvn,  produce  1-14,  8-8',  5'-5".  etc., I  hen  parallel  with  the  center  lines  through 
a-b  draw  l"-b-6,"  W-B-P.,  etc.,  and  the  section  of  the  coping  may  be  obtained. 
Now  at  the  upper  joint  with  2'-3'  as  the  i-enterc  and  the  lengths  3-5,  2-4  of  Fig.  2 
as  the  r;  diue  cut  5-5,  and  4-4,  in  4-5',  joining  these  points  with  the  right  line  as 
shown  gives  the  projection  of  the  upper  working  surface;  again  with  2'-3'  as 
centers  and  3-8,  and  2-7  of  Fig.  2  as  the  radius,  cut  8-8'  in  8,'  and  4-4'  in  4,'  join- 
ing 8'-7'  and  the  representation  of  the  lower  working  surface  may  be  obtained.  Now 
at  the  lower  joint  surface  set  off  6-G6"  equal  with  6-6"  of  Fig.  2,  join  &*-l"  gives  the 
upper  surface,  then  set  off  6-13,  1"  1-14  respectively  equal  with  the  corresponding 
lines  of  Fig.  2,  by  joining  13-14  the  lower  surface  line  may  be  obtained.  Similar 
constructions  of  the  joint  surface  are  shown  in  Fig.  3,  the  method  of  projecting 
them  will  be  obviouB  on  inspection.  Now  complete  the  drawing  by  enclosing  the 
prism  within  therertnngle  Z-Y,Y'-Z  which  will  give  in  Z-V  the  len^'th  in  Z.Z'  the 
heigJit,  and  in  Y-Y'  of  Fig.  1-3  the  width  of  the  prism  out  of  which  the  coping  may 
be  formed.  Taking  respectively  the  length  of  radius,  widtli  and  rise  of  the  coping  as 
equal  to  that  given  in  plate  12,  then  Z-Y  will  equal  G'-l^,  Z-Z'  V-U  and  Y- 
Y  2*-7",  total  cubic  contents  of  rough  prism  2l'-9",  or  a  balance  nf  10'-9"  in 
favor  of  the  Prismoidal  over  that  of  the  Tangent  System.  This  shows  a  great  sav- 
ing of  material,  and  this  alone  will  we  believe  reconmiend  favorably  the  Pris- 
moidal System  to  our  practical  readers.  Now  complete  the  working  templates  by 
cutting  Nos,  2-3  of  Fig.  3,  Nob.  1-4  of  Fig.  2;  their  application  will  be  fully  ex- 
plained at  plate  to  follow. 

We  may  remark  in  closing,  that  in  order  to  have  the  diagram  Fig  2  as  clear 
as  possible  and  prevent  our  readers  from  taking  any  projection  for  granted,  the  pro- 
jection of  the  whole  solid  of  the  coping  has  been  shown,  this  has  necessitated  the 
drawing  of  a  number  of  lines  which  in  practice  will  not  l>e  needed,  all  that  is 
really  necessary  will  be  to  obtain  the  projection  of  the  two  highest  points  as  Z-W  of 
the  joint  surfaces,  and  the  lowest  point  as  S  at  the  concave  face  curve.  Then  find 
the  center  D,  together  with  the  tangent  B-D  of  the  upper  joint  surface,  then  find 
points  2-3  at  the  center  line,  and  draw  the  lines  4-7,  and  5-8',  Then  at  the  lower 
joint  surface  find  the  position  of  1-1,"  after  this  draw  the  parallels  Z-8',  con- 
struct the  templates  Nos.  1-4  which  will  complete  Fig.  2,  and  give  side  of  Prism. 

Charles  H.  Fox. 
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J'^RMONT  has  long  been  famous  for  tin-  ([uantity  and  (juality  of  the 
marble  produced.  The  pre-eminence  of  Vennont  in  this  respect  ia 
shown  by  the  fact  that  in  1890  the  marble  obtained  from  the  quar- 
ries in  the  United  States  was  valued  at  $3,488,120,  and  of  this  Ver- 
mont produced  $2,169,560,  and  I  presume  these  relative  valuee  would 
not  be  ^Teatly  changed  by  more  recent  figures,  which  I  am  unable  to  obtain.  In 
absolute  ijuantity.  New  York  exceeds  Vermont,  but  much  of  its  product  is  fitted 
oiJy  for  use  as  building  stone,  while  much  of  our  marble  can  be  used  in  statu- 
ary and  monuments,  and  therefore  has  a  much  gi*eater  value.  '  No  other  state, 
nor  the  whole  United  States,  can  at  all  approach  Vermont  in  the  quantity  and 
value  of  the  finest  grades  of  marble. 

By  far  the  largest  part  of  the  marble  quarried  in  Vennont  is  obtained  in 
Rutland  County,  though  there  are  a  few  quarries  just  south,  in  Bennington 
County,  and  north,  in  Addisou.  There  are  deposits,  not  now  worked,  in  Chit- 
tenden, and  quarries  of  the  beautiful  Champlain  marbles  in  Franklin  County. 
There  are,  in  all,  between  thirty  and  forty  quarries,  in  which  are  employed  over 
two  tliousand  workmen,  the  Vermont  Maj'ble  Company  alone  employing  1,700. 
The  deposit  of  marble,  so  far  as  now  kno\ni,  begins  at  the  south  at  Dorset 
Mountain,  and  extends  northward,  in  a  narrow  belt,  through  Wallingford,  West 
Rutland,  I*roctor,  Pittsford  and  Brandon,  to  Slirldlebury,  and  there  are  unworked 
beds  considerably  north  of  the  latter  place.  These  are  true  marbles,  metamor- 
phosed limestones.  The  marble  of  Swanton  and  other  localities  is  of  different 
origin,  and  geologically  is  not  true  marl)le,  though  just  as  valuable  as  if  it  were, 
possibly  more  so.  As  has  already  been  noticed,  the  great  advantage  which  Ver- 
mont has  over  other  marble  producing  states  is  seen  in  the  quality  of  her  mar- 
ble. Marble  good  for  building  is  found  in  many  localitiee,  but  it  is  worth  only 
from  75  cents  to  $2.00  a  cubic  foot,  while  marble  suitable  for  monuments  sell 
from  $5  to  $7,  and  statuary  brings  $12.  As  the  cost  of  quarring  a  block 
common  building  marble  is  the  same  as  if  it  were  of  finer  grain,  it  is  obvioufl 
that  a  quarry,  or  deposit  of  the  finer  stone  is  greatly  to  be  desired.  Of  this 
finer  marble  Vermont  pmduces  more  than  seven  times  as  much  as  does  any  other 
state.  Nevertheless  the  use  and  increasing  use  of  marble  as  a  building  stone  ia 
not  unimportant,  for  much  of  our  marble  is  of  value  chiefly  for  this  purpose, 
either  because  of  its  texture  or  color. 

Beginning  our  survey  of  tlie  marble  region  at  Dorset,  we  find  high  up  on  the 
sides  of  Dorset  Mountain  a  group,  or  belt  of  quarries,  some  of  them  not  at 
present  worked,  which  are  capable  of  producing  a  large  amount  of  fine  marble. 
The  largest  and  most  productive  quarry  is  known  as  Freedly's,  carried  on,  as 
is  the  mill  at  the  base  of  the  mountain,  by  Messrs.  J.  K,  Freedly  &  Sons.  This 
is  a  very  interesting  quarry  and  one  of  the  oldest,  having  been  worked,  it  is  said, 
since  1803.     It  is  charmingly  located  on  the  east  side  of    the  mountain    aboat 
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1,000  feet  above  the  beautiful  valley.     Dorset  Mountain  is  capped  by  a  mass  of 
slate  about  500  feet  thick,  and  immediately  below  this  is  a  great  mass  of  marble, 
which  is  several  hundred  feet  thick  in  some  parts  of  the  bed,  though  much  less 
in  other  parts.      Beneath  the  marble  are  great  beds  of  limestone.      The   marble 
is  rather  more  coarsely  crystalline  than  that  at  West  Rutland,  and  some  of  the 
layers  are  rather  soft,  but  most  of  it  is  very  hard  and  it  is  said  to  be  durable. 
In  the  Freedly  quarry  the  color  varies  from  pure  white,  through  several  shades, 
clouded  and  veined,  to  dark  bluish  gray.     Tlie  quarry  is  partly  open  and  partly 
"tunnel,"  that  is,  the  marble  has  been  followed  under  the  slate,  leaving,  as  it 
has  been  removed,  cavern-like  spaces.     This  "tunnel"  is  quite  large.     I  should 
estimate  its  breadth  at  seven  or  eight  hundred  feet,  depth  from  one  hundred  to 
a  hundred    and  fifty    feet,  and    height  twenty-five.     The  massive    roof  is   sup- 
ported by  massive  colulfins  left  for  that  purpose.     The  oj>en  quarry  is  large  and 
both  produce  abundance  of  good  stone.     From  the  quarry  an  inclined  tramway 
leads  down  to  the  mill,  a  ndile  or  bo  below.      The  track    is    double,  so    that  a 
loaded  car  in  descending  draws  up  an  empty  one  on  the  other  track.     Most  of 
the  product  of  this  quarry  goes  to  Philadelphia.     Going  south  along  the  east  side 
of  the  mountain  we  soon  reach  a  large  quarry  not  now  worked  called  the  "Blue 
Ledge,"     A  very  pretty  bluish  marble  is  found  here  and  the  enormous  dump  heap 
shows  the  extent  of  past  working.     Still  further  south  is  a  very  promising  look- 
quarry,  also  unworked,  called  the  Folsom  quarry.     There  appeared  to  be  an  abun- 
dance of  good  stone  here  awaiting  the  enterprise    of    some    energetic    quarryiTian. 
Going  on  to  the  southwest  side  of  the  mountain   we    find  the    Edison    quarry 
which  produces  a  finely  veined  stone  in  large  blocks,  but  when  sawed  the  sheets 
are  very  likely  to  be  unsound.     The  quarrymen  called  my  attention  to  a  curious 
phenomenon  which  has  also  been  observed  in  one  or  two  quarries  at  Pittsford 
and  Brandon.     As  the  surface  of  the  marble  deposit  is  cleared,  channelling  ma- 
chines are  run  back  and  forth  across  it  until  the  bed,  three,  four,  six  feet  deep, 
as  it  may  happen,  is  cut  into  long  strips,  which  are  then  cut  across  into  blocks. 
In  this  quarry  these  strips  when  cut  spring  up  from  the  bed  below,  so  that  it  is 
difficult  to  work,  as  tools  are  caught  and  held.     One  of  the  northern  quarries  was 
abandoned,  I  was  told,  because  of  the  trouble  this  springing  caused. 

Farther  along  the  west  side  of  the  mount&in  is  a  large  quarry  which  is  just 
being  opened  by  the  Dorset  Mountain  Marble  Company.  There  is  here  a  splen* 
did  mass  of  marble  of  quite  varied  shading.  Borings  show  a  bed  of  marble  sev- 
eral hundred  feet  thick  and  apparently  very  sound,  but  as  to  this  only  trial  can 
determine,  for  even  the  most  expert  quarryman  is  unable  to  foretell  whether  blocks 
that  seem  perfectly  sound  as  they  are  taken  out,  will  prove  so,  when  sawn.  A 
few  rods  north  of  this  new  quarry  is  an  older  one  formerly  known  aa  the  Prince 
quarry,  but  now  worked  by  the  company  just  mentioned.  Considerable  marble 
has  been  taken  from  this  place  and  it  is  still  worked.  One  great  obstacle  which 
these  Dorset  Mountain  quarries  must  overcome  is  their  distance  from  railroads. 
Except  the  Freedly  quarr}-,  they  mmt  all  send  the  rough  stone  by  teams  over  a 
difficult  mountain  road  for  several  miles.  It  is  fortunate  that  the  hauling  is  aU 
down  hill,  so  that  large  loads  can  be  drawn.  At  the  base  of  the  mountain,  in 
Dorset,  there  are  several  quarries  now  abandoned.     The  largest  of  these,  and  one 
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which  was  once  very  actively  worked,  is  that  of  Kent  &  Root.    This,  with  the 
large  mill,  not  far  off,  now  standfl  deeerted  and  desolate. 

So  far  8fi  I  know,  marble  was  quarried  at  Dorset  before  it  was  obtained  in 
any  other  locality.  Says  Profeseor  Seely  in  "The  Marble  Border  of  Western  New 
England,"  to  which  I  am  indebted  for  numerous  valuable  suggestions  and  facts: 
"The  first  quarry  opened  at  Dorset  was  by  Isaac  Underbill  in  the  year  1785  on 
land  owned  by  fieuben  Bloomer  and  stOl  held  by  the  Bloomer  family.  The  quar- 
ry was  first  wrought  for  fire  jambs,  chimney  backs,  hearths  and  lintels  for  the  ca- 
pacious fireplaces  of  the  day.  People  came  a  hundred  miles  for  these  beautiful 
fireplace  stones  and  considerable  trade  in  them  soon  sprang  up.  Other  quarries 
were  soon  in  operation  and  from  lYSS  to  1841  nine  quarries  were  opened." 

North  of  Dorset  there  were  formerly  quarries  in  North  Dorset,  Danby  and 
Wallingford,  but  none  of  these  are  now  worked.  Most  famous  of  Vermont  mar- 
ble beds  are  those  at  West  Rutland,  and  the  name  Rutland  marble  is  used  in  trade 
to  designate  either  that  from  these  quarries  or  from  Proctor.  In  this  region  there 
are  in  all  about  thirty  quarries,  most  of  them  worked. 

Twenty-five  of  these  are  controlled  by  the  Vermont  Marble  Company,  which 
is  said  to  be  the  largest  in  the  world.  The  West  Rutland  quarries  are  in  t^vo 
groups.  Most  of  them  are  on  the  west  side  of  a  north  and  south  ridge,  extend- 
ing about  half  a  mile  and  the  stone  from  these  is  mostly  quite  light  in  color,  while 
a  mile  and  a  half  north  on  the  same  ridge  are  two  quarries  which  produce  no 
light  marble,  but  a  very  fine  dark  stone.  There  is  here  a  vast  deposit  of  unus- 
ually sound  and  desirable  stone,  and  on  the  opposite  side  of  the  valley  there  are 
other  fine  deposits  not  worked.  The  marble  is  in  beds,  or  layers,  which  dip 
to  the  east  at  varying  inclinations  from  2.0  to  80  deg.,  the  average  dip  being  given 
a&  about  45  deg.  The  beds  are  together  from  50  to  over  100  feet  thick.  The  quar- 
ries here  are  really  great  pits.  There  is  a  rectangular  opening  perhaps  200x250 
feet,  and  the  walls  descend  vertically,  or  nearly  so,  to  a  depth  of  200  or  in  some 
cases  300  feet. 

The  first  or  "covered  quarrjr''  is  300  feet  deep,  and  there  are  two  tunnels 
about  200  feet  long,  running  under  the  cliffs.  Blocks  of  almost  any  size  which 
can  be  moved  by  the  hoisting  machines  can  be  obtained  from  these  quarries. 
The  marble  in  some  quarries  varies  but  little  from  layer  to  layer,  while  in  oth- 
ers there  are  several  varieties  in  a  single  layer.  Some  layers  produce  pure  white 
statuary,  others  most  daintily  veined  or  clouded,  show  a  white  ground  variously 
streaked,  blotched  or  veined  with  green,  in  one  bed,  blue  in  another,  yellow  or 
light  brown  in  another,  olive  in  another,  and  it  is  easily  seen  that  the  mixtures 
and  relative  amount  of  these  veins  in  the  white  ground  may  be  innumerable.  I 
do  not  know  how  many  shades  are  recognized  in  trade,  but  in  the  state  collec- 
tion there  are  blocks  which  represent  twenty  varieties.  It  is  said  that  in.  one 
of  the  West  Rutland  quarries  there  are  "fifteen  different  layers  varying  in  thick- 
ness from  two  feet  to  ten,  and  varying  also  in  color,  texture  and  value." 

The  following  section,  taken  from  the  Eighteenth  Annual  Reigort  ot  thft  U. 
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S.  Geological  Survey,  will  add  the  reader  in  understanding  the  structure  of  these 

quarries: 

Blue  marble,  top  20  feet. 

White  marble 2 

Green  striped 2        " 

White  statuary 5-6     " 

Striped  monumental 2-6     " 

WHiite  statuary 3-6     " 

I^yer  partly  green,  partly  white 4       " 

Green  and  white  'Tirocadillo" 2^-3  " 

Crinklyj  silicioua  layer,  half  light,  half  dark....   2-3      " 

Light  and  mottled 4-6      " 

Green  striped  6  in. 

White  2i      " 

Half  dark  green,  half  white 3-6      " 

Italian  blue 15-20      " 

Jlottled  limestone    

The  two  northern  quarries,  the  Esporanza,  worked  by  the  Vermont  Marble 
Company,  and  the  True  Blue,  worked  by  an  inde]>endent  eompany,  are  in  the 
same  bed  of  dark,  richly  veined  and  clouded  marhlo,  which  is  very  effective  for 
interior  work.     It  seems  to  be  a  compafl.  hard,  and  durable  stone. 

Going  around,  or  over  this  ridge,  we  find  on  its  eastern  slope  the  old  Suth- 
erland Falls  quarry  at  Proctor.  This  nuarrj'  is  located  in  what  appears  to  be 
a  gigantic  pocket,  or  mass  of  marble  emlosed  in  limestone  on  all  sides.  An  im- 
mense quantity  of  marble  has  been  taken  from  it,  and  at  present  the  walls  at 
the  highest  point  must  be  200  feet  high,  and  the  area  of  the  floor  is  three  acres. 
The  beds  of  marble  are  nearly  horizontal,  though  there  is  an  evident  anticlinal 
arrangement.  The  marble  is  mostly  rather  light,  though  the  dark  "mourning 
vein"  is  quite  dark.  These  "mourning  veins"  found  in  this  quarry  are  very  fine. 
The  markings  are  numerous,  almost  black,  and  very  wavy.  Of  this  Prof.  Seely 
writes  in  the  "Marble  Border":  'T!t  would  be  interesting  to  know  the  origin  of 
these  mourning  marbles,  in  which  the  white  and  black  are  so  curiously  mingled. 
The  materia]  giving  the  black  appearance  is  undoubtedly  carbon,  and  probably  in 
character  approaching  the  graphite,  which  marks  the  coarsely  crystalline  Umestone 
of  the  Adirondack  region.  When  freely  e.\]io9ed  to  a  high  heat  the  dark  color 
disappeares,  leaving  a  white  line.  A  conjecture  might  be  ventured  that  the  rock 
was  originally  of  different  chemical  composition  in  the  different  parts;  in  the  white 
the  oxidation  of  the  carbon  was  complete  during  metamorphism,  while  in  the  dark 
the  oxidation  was  interfered  with.  A  second  conjecture  would  be  that  during  the 
metamorphism  the  particles  of  carbon  moved  together  and  became  aggregated,  as 
in  the  Adirondack  marble.  The  first  suggestion  is  supported  by  the  actual  dif- 
ference in  the  character  of  the  dark  and  white  ])ortions,  the  former  carrying  with 
it  insoluble  ailicious  minerals.  A  further  tiiought  suggests  itself,  whether  the 
darkly  mottled  marbles  will  not  be  found  to  be  metamorphosed  Black  River  lime- 
stone of  the  New  York  geologists."  I  have  already  noticed  that  the  thickness 
and  extent  of  the  layers  in  some  of  the  quarries  is  such  tliat  very  large  blocks 
can  be  obtained.  In  the  falls  of  Otter  Creek  at  Proctor  the  Vermont  Marble 
Co.  have  a  convenient  and  most  valuable  source  of  power  by  which  to  run  their 
milk,  for  it  is  obviously  cheaper  to  use  water  than  steam.  These  falls  supply 
Avm  2,000  to  2^500  horse  power. 
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North  of  Proctor,  and  between  that  place  and  Pittsford,  are  several  qiiarriea, 
not  now  worked,  and  one  of  considerable  importance  called  the  "Mountain  Dark," 
which  is  in  operation.  Ab  the  name  indicates,  the  marble  is  of  dark  bluish  color. 
It  is,  however,  troublesome  on  account  of  frequent  flaws.  Very  ranch  of  the  mar- 
ble quarried  is  troublesome  and  unprofitable  on  this  account,  and  even  in  the  best 
quarriee  the  waste  is  considerable.  As  has  been  seen,  the  quality  of  the  marble 
cannot  always  be  accurately  determined  by  an  inspection  of  the  Mocks,  and  there- 
fore it  not  infrequently  happens  that  an  apparently  sound  block  is  transported 
to  the  mill  and  sawed  into  slabs  before  its  real  character  is  ascertained.  If  then 
it  be  poor,  there  is  not  only  the  loss  of  the  stone,  but  of  all  the  labor  which  has 
been  expended  upon  it.  Within  the  limits  of  the  marble  region  it  is  not  diflScult 
to  find  abundant  marble.  The  main  trouble  is  to  find  that  which  is  sound  and 
perfect  when  worked.  Small  specimens  are  of  little  value  as  indicating  the  sound- 
ness of  larger  pieces,  and  no  one  should  be  misled  by  them.  Almost  any  quarry 
win  furnish  a  square  foot  or  so  of  sound  marble,  though  it  may  never  yield  any 
larger  pieces.  Several  miles  north  of  the  Mountain  Bark  quarry,  there  are  several 
quarries  in  Pittsford,  all  producing  a  dark  marble.  It  is  a  handsome  stone,  but 
quite  liable  to  imperfection,  though  good  lilocks  are  by  no  means  unattainable. 

{Concluded  in  next  issue.) 


LIMES  AND  CEMENTS 


PHYSICAL  TESTS  OF  PORTLAND  CEMENT* 


As  with  the  natural  cements,  we  are  ac- 
customed to  judge  of  tiie  character  of 
various  kinds  of  Portland  cement  by  cer- 
tain physical  tests  a&  well  a&  by  their 
chemical  composition. 

In  the  following  table  are  given  the  re- 
sults of  the  physical  examination  of  cer- 
tain specimens  which  illustrate  the  various 
types  of  high-grade  Portland  cement  now 
fo\ind  in  our  market  and  recently  tested  in 
the  author's  laboratory. 
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The  results  of  preceding  tests  show  that 
the  Portland  cements  are  distingxiished 
from  the  natural  cements,  in  addition  to 
differences  in  characteristics  which  have 
already  been  mentioned,  by  their  slower 
set,  except  among  some  of  the  inferior 
brands,  and  their  more  rapid  acquisition 
of  strength,  which  is  largely  completed  in 
from  seven  to  twenty-eight  days,  although 
continuing  to  increase  for  a  year  or  more. 
Mortars  made  with  Portland  cement  are 
much  denser  and  less  porous  than  those  of 
natural  cemeni,  due  to  the  greater  specific 


gravity  of  the  cement  itself  and  to  the 
smaller  volume  of  water  required. 

Amongst  themselves  the  various  brands 
of  Portland  cement  differ  very  consider- 
ably, especially  if  the  inferior  Belgian, 
English,  and  American  cements  are  in- 
cluded, and  more  so  than  would  be  ex- 
pected where  the  limits  of  composition  are 
so  small.  The  best  German  Portland 
cement  can,  without  doubt,  be  taken  as 
the  standard  of  what  is  most  desirable. 
When  such  a  cement  is  mixed  with  three 
parts  of  standard  sand  it  yields  a  mort»r 
which,  according  to  the  requirements  of 
the  Association  of  German  Cement  Manu- 
facturers, should  have  a  tensile  strength 
of  over  227  lbs.  per  square  inch  and  a 
crushing  strength  of  2,375  lbs.  per  square 
inch  in  twenty-eight  days,  when  preserved 
one  day  in  air  and  twenty-seven  in  water 
of  normal  temperature.  Generally  much 
higher  results  are  obtained  in  Germany,  as 
may  be  seen  from  the  results  of  a  test  of  a 
sample  of  German  Portland  given  by  Pro- 
fessor Tetmajer,  which  are  as  follows; — 

SAND   MORTAB.      1  Tfl   3 

Tensile.        Crushing:. 

7  days 318  2.824 

28    " 398  4.082 

3  months 434  4,228 

7      ••      443  5.004 

1  year 605  5.429 

Most  of  the  German  cements  found  in 
our  markets  fail  to  reach  the  high  stan- 
dard, especially  of  crushing  strength,  seen 
in  this  sample,  but  the  best  ones  reach  the 
L'mits  which  have  been  mentioned,  while 
the  highest  grade  American  cements  fre- 
quently exceed  them,  except  in  crushing 
strength.  The  lower  results  obtained 
here  are  very  largely  due  to  the  differences 
in  the  methods  of  testing  employed  in  the 
two  coiintricB,  and  not  entirely  to  the  na- 
tiu-e  of  the  cements  themselves. 

American  cements  in  some  cases  have  an 
excessively  high  tensile  strength  at  early 
stages  of  the  hardening  process  without 
increasing  in  strength  after  a  few  months. 
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or  even  deteriorating  after  that  time.  This 
seems  to  be  a  peculiarity  of  the  rotary 
furnace  cements,  while  thoee  burned  in 
kilns  are  more  like  the  similarly  prepared 
German  and  Danish  producta,  which  gain 
their  tensile  strength  more  slowly,  but 
continue  to  do  so  for  a  long  time  without 
reverting.  It  is  plain,  therefore,  that  a 
cement  giving  the  highest  residts  in  ten- 
sile strength,  especially  in  the  neat  form, 
at  an  early  age,  may  not  be  the  strongest  in 
this  respect  after  longer  periods  of  time. 
It  will  be  noticed,  iiowever,  that  the  re- 
sults obtained  in  tests  of  ^the  same  cement 
for  crushing  strength  in  the  form  of  sand 
mortar  may  continue  to  increase  when 
there  is  a  decrease  in  the  tensile  strength 
and  crushing  strength  in  neat  mortar  after 
some  time.  The  importance  of  long-time 
tests  and  of  determinations  of  crushing  aa 
well  as  tensile  strength  are,  therefore,  ap- 
parent in  judging  of  the  character  of  any 
particular  brand. 

Our  Portland  cements  are  quite  as  well 
ground  as  those  which  we  imiport.,  and 
often  are  much  finer,  in  the  best  brands 
over  80  per  cent,  passing  a  sieve  of  two 
hundred  meshes  to  the  inch  and  from 
ninety-five  to  ninety-eight  passing  a  one 
hundred  mesh  sieve.  Considering  the  in- 
creased value  of  finely  ground  cement,  this 
is  an  important  consideration. 

VOLUME  CONSTANCY   OK    SOINDNESS. 

An  important  determination  and  con- 
sideration in  judging  a  Portland  cement  is 
whether  it  is  sound  and  wi!l  not  change  its 
volume  on  age  and  exposure,  losing,  at  the 
same  time,  its  strength  and  coherence. 
This  is  usually  considered  in  making  tests 
of  cements.  It  appears  foim  the  results 
of  our  experiments  that  many  second  and 
third  grade  cements  are  not  satisfactory 
in  this  respect,  as  some  of  them  check  and 
deteriorate  under  the  conditions  of  the 
teat.  A  good  Portland  cement  should 
show  no  signs  of  deterioration  in  sand 
mortar  even  after  considerable  periods  of 
time,  and  althougli  it  is  impossible  to  al- 
wa>-s  wait  for  long  intervals  to  settle  this 
point,  there  are  forms  of  tests  which  can 
be  so  accelerated  as  to  give  a  result  from 
which  more  immediate  conclusions  may  be 
dra^Ti,  and  it  is  important  that  these  tests 
be  applied.  The  best  brands,  both  of 
foreign  and  domestic  cement,  generally 
prove  satisfnctory   in   volume   constancy, 


and  when  preserved  in  the  form  of  pats 
with  thin  edges  for  a  long  time  in  water, 
or  when  the  test  is  accelerated  by  heat,  sel- 
dom show  any  signs  of  cracking  of  check- 
ing. As  the  supply  of  cement  of  such  a 
quality  is  plentiful  it  seems  undesirable  to 
use  any  that  will  not  pass  the  test,  al- 
tliough  it  may  prove  unjust  in  a  few  in- 
stances if  applied  severely.  The  methods 
of  making  the  tests  we  shall  describe  later. 
— Cliiford  Richardson  in  "Brickbuilder." 


EFFECT  OF  CONCRETE  ON  LEAD. 

Results  of  recent  English  experiments 
are  thus  reported: 

"If  the  matrix  of  the  concrete  is  lime 
aud  the  concrete  is  in  a  damp  position, 
the  lime  will  reduce  the  metal  to  cei^ise 
or  carbonate  of  lead,  or  a  crude  white 
lead.  If  Portland  cement  instead  of  lime 
concrete  is  used,  the  lead  will  be  oxidized 
or  reduced  to  a  hard  brittle,  dirty-red 
looking  material.  Examples  of  such  de- 
terioration are  frequently  found  at  the 
junctions  of  lead  soil  pipes,  as  used  in 
England,  with  stoneware  drains,  and 
where  pipes  pass  through  walls  below  the 
damp  course.  Lead  pipe  may  be  protect- 
ed by  laying  it  through  stoneware  drain 
pipes  embedded  in  the  concrete;  but  in 
such  cases  the  ends  of  the  pipes  should 
be  open,  in  order  to  prevent  the  accumu- 
lation therein  of  carbonic  acid  gas,  which 
would  act  injuriously  upon  the  lead. 
Pitch  and  asphalt  are  both  good  mate- 
rials for  protecting  lead  pipes  that  are 
exposed  to  corrosive  influences.  But  drain 
pipes  afford  the  best  protection,  as  the 
lead  pipe  can  then  be  withdrawn  for  re- 
pairs." 


^n  forei 
^M  prov 


CONCRETE  STAIRS. 

A  suggestion  appears  in  one  of  our  ex- 
changes regarding  concrete  stairs.  The 
aggregate  owing  to  its  nature  and  hard- 
ness, is  liable  to  wear  smooth  and  slippery 
on  the  treads,  and  to  remedy  this  various 
methods  have  been  adopted,  such  as  groov- 
ing the  surface,  inserting  wood  or  lead 
cubes  to  remedy  this  slipperyness.  The 
results  of  these  methods  have  not  been  al- 
togpther  satisfactory,  the  grooves  retained 
dust  find  tlic  lead  or  wood  are  dv^wtwW.  V'Ci 
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method,  it  is  claimed,  has  proved  an  ef- 
fective remedy  for  this  trouble.  This  is 
tlie  use  nf  rubber  cubes  whir-h  are  made  in 
the  form  of  a  screw,  so  that  they  can  be 
raised  wheu  they  become  worn,  and  when 
timiUy  wnni  out  they  can  be  readily  ex- 
tracted and  rejjlaccd  by  new  ones.  Most 
pecij'le  are  aware  that  a  .'itaircas*;  always 
becomes  worn  in  the  center,  while  the  ends 
are  never  trodden  uiton,  inasmuch  as  it  is 
impossible  to  tread  within  7  or  8  inches  of 
the  wall  or  handrail.  Therefore  the  rub- 
ber culies  in  the  center  of  the  tread  wear 
out  tirst.  Being  made  to  unscrew  they  can 
be  changed  from  one  position  to  another 
until  they  are  all  worn  out,  when  new 
ones  can  be  had.  Tlie  rubber  cubes  not 
only  render  the  trends  uon-slipperj,  but 
afTord  a  firm,  noiseles  surface. 


DEVIATIONS  IN  THE  RESULTS 
OF  CEMENT  TESTING.* 

Several  complaints  that  tests  of  Port- 
land cement  made  at  the  Royal  Testing 
Laboratory  showed  more  unfavorable  re- 
sults than  tests  carried  out  by  the  manu- 
facturers themselves  gave  occasion  for  an 
investigation  as  to  how  far  the  methodfl 
of  testing  uflcctcd  the  results.  The  Paper 
gi%'es  the  results  of  the  investigation  re- 
garding (1)  mixing  the  mortar;  (2)  mak- 
ing test  specimens;  (3)  removal  of  the  test 
specimens  from  the  moulds;  (4)  hardening 
of  the  test  specimens.  It  is  proposed  to 
institute  an  investigation  of  the  influence 
of  the  the  method  of  carrying  out  tensile 
and  compressive  tests  on  the  results. 
The  following  conclusions  are  drawn: 
(1)  In  mixing  mortar  of  three  parts 
sand  and  one  part  cement  the  quantity 
nii.xed  up  to  91^.  does  n(>t  inlluence  the 
strength  of  the  syiectmens.  The  mixing 
should  continue  for  three  minutes;  if 
longer  time  be  taken  tlie  strength  is  slight- 
ly reduced.  A  small  tjiiantitj  of  water 
gives  a  high  tenacity.  Five  methods  of 
mixing  were  tried:  St-einbruck'.^^  mortar- 
mixer,  with  25  revolutions  per  minute  of 
the  mi.ving  arms,  gives  the  highest  tenaci- 
ties. Mixing  with  a  tr(»wel,  the  sand  par- 
ticles are  little  if  anything  reduced  in 
size;  in  the  ball  mi.xcr,  on  the  other  hand, 
a  considerable  reduction  t^kes  place.  Va- 
riations in  the  proportion  of  large  to 
email  particles  of  sand,  ae  must  occur  in 

•Foreifin  Abstnci.  ln%tH\Mon  of  CJWI  Engineen. 


practice,  have  little  or  no  influence  on  tne 
strength  of  the  specimens.  The  sand 
should  be  well  washed,  and  should  contain 
less  than  U.09  per  cent,  of  soluble  matter. 
From  the  above  results  it  is  evident  tliat 
normal  sand  should  be  more  clearly  de- 
fined; it  should  be  taken  from  the  same 
pit,  and  should  be  always  under  careful 
control 

(2)  The  greasing  of  the  moulds  should 
be  done  with  an  oil  of  low  viscosity.  The 
quantity  of  material  to  be  used  in  each 
mould  should  be  carefully  weighed.  Cubes 
of  neat  cement  are  very  difficult  to  make 
of  uniform  density.  The  greatest  strength 
is  obtained  with  loU  strokes  of  the  4^1b. 
hammer.  A  high  .sjieed  of  the  hammer 
lowers  the  tenacity  hut  raises  the  com- 
pressive strength;  a  standard  speed  of  fifty 
strokes  per  second  sliould  he  used. 

(3)  To  get  tni.'^tworthy  results,  tension 
and  pressure  specimens  should  be  care- 
fully smoothed  off  on  the  upper  surface. 
Tension  specimens  shotdd  lie  left  \  hour 
in  the  mould,  pressure  specimens  24 
hours. 

(4)  It  is  recommended  that  the  speci- 
mens b<>  liardenod  in  still  water,  which 
should  be  renewed  every  8  days.  Slow-set- 
ting cements  should  he  preserved  from 
vil)rations,  as  they  retard  the  hardening 
process.  Newly-made  specimens  should 
be  carefully  preserved  from  air-draughts. 
In  comparative  to't.''  of  Portland  cement 
the  water  in  which  the  specimens  are 
hardened  .should  be  kept  at  uniform  tem- 
[lerature:  the  strength  of  specimens  hard- 
ened in  warm  water  is  higher  than  that  of 
specimens  hardened  in  cold  water. 

The  Paper  is  illustrated  by  numerous 
diagrams  and  tables  giving  the  results 
of  tests  of  7,T00  specimens. 
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BRITISH  CEMENT  TRADE. 

The  exp<»rt«  of  cemetil  fntm  Great 
Britain  in  the  nine  mouths  ending  Sep- 
tember .*iOth  are  reported  a.s  foUowe,  in 
long  tons: 

1807         ISnS      Changes. 
I'nitt'd  States   ..     57,512      35.748    D.  21.764 
BrltlKh  Colonies     100.051    107,823    I.      7,772      ■ 
Other  .ountrU'B      145,311    109,271    D.  36.040     ■ 

Totals 302,874    252,842    D.  60.032 

It  will  be  seen  that  the  shipments  to 
the  United  States  decreased  this  year  37.5 
per  cent.,  while  the  total  decrease  was  16.5 
per  cent. 
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THE  MARBLE  COLLECTIONS  OF  THE  FIELD 
COLUMBL^N  MUSEUM. 


I 


-"--vVA  KW  marble  dealers  or  arclii- 
__^^  tects  know  that  one  of  the 
^  most  important  collections 
of  marbles  in  the  world  may 
^  be  s<f'en  in  Chicago,    In  re- 

spect to  the  size  and  perfection  of  the 
specimens  no  collection  equals  it  either  in 
this  country  or  abroad.  The  specimens 
in  the  most  important  Euro[)ean  collec- 
tion, that  of  the  Vienna  Museum,  are 
much  smaller  and  therefore  do  not  give  as 
good  an  idea  of  each  variety.  The  marble 
collections  of  the  Field  I'ohimbian  Mu- 
seum are  installed  in  the  '"Marble  Room," 
a  hall  forty  feet  square  lighted  from  above. 
Here  about  three  hundred  and  fifty  pol- 
ished marble  slabs  mostly  of  the  uniform 
size  of  nine  by  sixteen  inches  an-  displaywi 
in  pyTamidal  form  in  eight  wall  cases 
and  two  upright  center  case.  A  minor 
collection  of  one  hundred  and  lit'ty  smaller 
polished  plal).«,  varying  in  size  from  tliree 
by  four  to  six  inches,  is  installed  with  the 
lithological  collections  of  the  adjoining 
room.  Many  of  these  small  specimens, 
however,  are  duplicates  of  the-  uiHrbles  in 
the  main  collection. 

The  fidk'etion  is  divided  into  (a)  mar- 
bles proper,  (b)  iravertines  (onyx  marbles), 
(c)  seryientines,  and  (d)  eruptive  rocks 
used  for  decoration.  The  marbles  are  ar- 
ranged geographically.  Under  the  geo- 
graphical divisions  they  are  so  placed  as 
to  produce  the  most  harmftnious  elTect. 
All  the  S}>ecimen8  are  labelled  with  the 
locations  of  the  quarries,  I  be  trade  names 
of  the  varieties  and  tlu-  litholngieal  names 
where  the  specimens  are  other  than  or- 
dinary marble.  Tliis  collection  has  been 
built  up  by  purchai^e.  by  gifts  from  quarry 
ownei-s,  and  by  cutting  and  polis^hing  slalis 
from  marbles  received  at  the  close  of  the 
World's  Kair. 

The  marbles  of  France  which  occupy 
one  of  the  center  cases  are  easily  |ire- 
eminent  in  variety  and  beauty.  The  Hen- 
riettas and  the  Notre  Dame  are  examples 
of  the  many  browns  and  grays,  all  delicate 
in  color  and  same  in  constitution. 

The  brocatelles  funiish  yellows;  the 
rouge  antirjue  and  the  griottes,  red;  the 
campans  with  their  delicate  veinings, 
jn,    and     the    St.    Amaudes,     black. 


These  and  intermediate  colore  occur  in 
many  jiattems  each  with  its  profver  name. 
These  marliles  have  a  richness  and  soft- 
ness which  is  uneijualled  in  the  rest  of 
the  collection.  The  judgment  of  the 
French  quarrymen  in  selecting  euphoni- 
ous names  for  their  marbles  is  to  be  com- 
mfcnded. 

The  Italian  marbles  in  the  wall  case  op- 
{tositc  include  a  numlier  of  attractive 
fonri>i.  suih  as  thi'  blmk  and  gold  Portor 
so  well  known  from  tlie  successful  imita- 
tions made  of  it  in  marbelized  slate  and 
the  white  and  violet  bri'cciated  paoaazetto. 
The  marbles  of  Greece  and  Norsv-ay 
which  occupy  a  prominent  position  in  one 
of  the  center  cases  offer  strong  contrasts. 
The  Norwegian  resemble  in  many  respects 
(ieorgia  marbles.  They  lire  eoareely  crys- 
talline' and  vary  in  color  from  white  to 
sahui'ii  and  steel  gray  with  some  green. 
iJcfiides  the  distribution  of  the  colors  in, 
cloudings  and  indistinct  bandings  like 
those  of  the  Georgia  marbles,  a  corhmon. 
marking  is  what  may  be  described  as  a 
partially  obliteniled  breccia  Owing  to 
the  coarse  crystals  they  have  a  character- 
i.stic  sparkle  and  brilliancy. 

The  Greek  marides  are  tine  grained  and 
the  cnlors  are  softer.  Anumg  them  may 
be  nt)ted  a  very  good  black,  a  number  of 
dove  marbles  a  number  of  striking  red- 
dish-brown breccias  and  a  soft  brown  with 
a  unique  wavy  design. 

The  well-known  ivory  Numidian  and 
some  EgYj)tian  marbles  represent  Africa, 
and  .\siu  is  rcpre.<enicd  hy  a  white  and 
gray  nuirble  from  Hongkong.  From 
Japan  eome  the  Islii-no-tam  or  balls  of 
stone.  These  are  polished  spheres  n£  a 
breccia  marble  of  Carboniferous  age  found 
in  Kishni  or  the  Pmvince  of  Kii  where 
the  art  of  nuiking  these  balls  has  been 
praeticed  for  ecnturies.  In  general  effect 
this  breccia  resembles  the  best  Devon 
nun  rl  lie. 

ThemHrblcsrifdrent  Britain  are  of  many 
varieties,  from  the  white,  translucent  ala- 
l>aster  of  Devon  to  the  black  Madrepore 
marble  of  Antrim.  Ireland.  This  Madre- 
pore marble  hns  a  blark  background  upon 
which  tlu'  condline  form  of  the  Madre\)ore 
is  marked  \vi  \iv\Yt;  v;\\\Vw..    'We  xv^'yK^ti^ 
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STONE. 


niai'l»k*  nl"  Ik'vt.n,  the  color  of  roisewDod 
and  with  markings  cUjsc]}'  jiiraiihiting  the 
grain  of  wood  is  a  curiosity  among  mar- 
hies.  The  enerinal  marble,  really  a  porous 
limestone  made  up  of  foiintless  crinoid 
stems,  is  made  to  serve  as  a  marble  by 
means  of  a  vfuxy  filling  which  takes  a 
somewhat  resinous  polisli.  Among  the 
most  pleasing  marbles  in  the  collection 
are  twelve  varieties  of  Ogwell,  Ashburton 
and  Pettitor  marbles  from  Devon.  The 
culors  are  soft  and  rich  and  run  from  a 
dark  rieh  maroon  through  brownish  red 
to  pearl  gray.  The  pattern  may  perhaps 
be  described  tis  Iteiug  usually  a  mottling. 

xVmong  the  American  marbles  the  Wi- 
nooski  dolomites  of  S wanton,  \'ennont, 
are  conspicuous  with  tlieir  peculiar  pat- 
terns in  dark  red  and  white.  In  some 
varieties  the  color  changes  to  a  very  at- 
tractive violet  gray.  With  but  little 
change  in  color  the  pattern  varies  enough 
to  give  nine  named  varieties.  The  well- 
known  Vermont  marbles  are  reprc^nted 
by  a  very  complete  series  of  some  fifteen 
8]iecimens.  The  coarsely  erystallioe  bril- 
liant white,  gray  and  salmon  Georgia  mar- 
bles find  their  place  beside  the  Vermont 
specimens.  Outside  of  the  Vermont  and 
Georgia  stones  the  collection  is  very  weak 
in  American  marbles.  The  Tennessee  and 
other  well-known  stones  are  practically 
not  represented.  Practically  the  only  col- 
ored breccia  to  compare  favorably  with 
foreign  specimens  is  that  of  the  Point  of 
Pines,  Md,,  not  now  quaiTied. 

The  onyx  marbles  owing  to  their  nature 
are  represented  by  slabs  of  varying  size, 
some  larger  some  .«nuiller  tlian  standard. 
Cylindrical  and  curious  fruit-like  forms  of 
Mexican  origin  give  the  effect  of  the  onyx 
banding  on  curved  surfaces.  Besides  the 
ordinary  "Mexican  onyx^'  from  Mexico, 
Lower  California  and  Arizona  less  well- 
known  localities  such  as  the  new  stalag- 
mite marble  qnarries  of  I'tah  are  repre- 
sented. Among  other  foreign  localities 
Egypt  and  Syria  are  represented  by  traver- 
tines of  great  beauty,  tht'  same  known  as 
alabaster  in  Biblical  times. 

All  the  serpentines  with  a  pronounced 
green  body  color  have  l>een  labelled,  in  ac- 
cord with  the  recognized  tendency  of  the 
times,  Verde  Antique,  althougli  uianv  arc 
far  removed  from  the  true  Verde  Antique 
in  color.  It  is  evident  that  they  form  a 
distinct  class  of  decorative  stone  which 


needs  a  name  and  moreover  that  they  are 
going  to  be  called  Verde  Antique  anyway. 
They  vary  from  the  deep  velvety  and 
slightly  mottled  green  of  the  true  Verde 
Antiqne  from  Greece  to  the  yellow-green, 
strongly  varied  colors  of  the  Los  Angeles 
serpentine-  With  the  Verde  Antique,  but 
not  included  among  fbem,  are  displayed 
the  speckled  green  and  white  ophite  of 
New  York,  the  green  and  wliite  Conne- 
inara  of  Ireland  ami  the  curious  onion- 
like  Cipollino  of  Saxony.  Certain  red 
and  other  serpentines  displayed  here  are 
utilized  more  for  small  ornamental  forms 
and  turned  objects  than  for  architectural 
purposes.  These  include  a  deep  green 
from  Santa  CatiUina  T.sland,  a  dark  green, 
almost  black  from  Zoblitx,  Saxony,  and 
the  well-known  mottled  red  of  Lizard 
Point,  Cornwall.  ■ 

Certain  of  the  eruptive  rocks  are  used  ™ 
for  decoration.  Of  interest  among  these 
are  the  porphyries  of  ancient  Rome  and  a 
dark  green  diabase  porphyrite  of  ancient 
Kgypt.  One  of  tlie  most  beautiful  of  such 
stones  is  the  garnet  rock  of  -Xalostoc, 
Mexico.  There  is  much  among  this  ma- 
terial which  equals  the  best  of  marble  in 
l>enuty  while  such  stones  of  course  far  ex- 
cel it  in  durability.  But  the  excessive  cost 
of  working  prevents  their  general  use. 

Va'cu  from  this  slight  sketch  of  the  col- 
lection it  may  readily  be  seen  what  op- 
jiortunities  it  offers  for  dealers  to  enlarge 
their  knowledge  of  the  material  they  deal 
in,  and  for  architects  to  discover  the  ma- 
terial best  suited  to  any  desired  decorative  m 
effects  Henry  W.  Xichols.       H 

Assistant  Curator  IVeoloRv,  I-icId  Columbian  Museum. 

CONTRACT  NEWS. 

C.Trlt.slr.  Pii.— Tlie  I'Mrst  Lutherau  SoiMety 
ha.s  di'('t<lf(j  to  purctiasi-  a  site  for  the  erec- 
tiou  e>r  !i  SHi.OOO  eliiireh. 

S|»rinf:lirl(l.  O.-Tht-  Y.  M.  C.  A.  proposes 
to  Itiilld  a  .f().'.<¥j(i  luofleni  a*,sooiation  l)ulld- 
lug.    W.  J-  Fraser,  sefn?tnry. 

Souib  Haven.  Mich.— H.  W.  and  Chaa. 
WllJiaui  I'onti'tuplate  the  erection  of  a  |12,- 
iJOO  opera  liouse  fn  the  spring. 

Allejrlieu.v.  ra.-The  First  National  Brew- 
injf  r<).  wiJl  Iniili!  a  ^iHOO.rKK)  lu'ewery.  V. 
Wi'ir  Tluiltu.nn.  archlteer.  The  plsint  will  In- 
fludc  eoi.iiiTnce  plant  anrl  ice  machlnerj-. 

Des  Moines.  la.— Press  report  states  that 
.T.  S.  Folic  will  build  aa  eight  story  basiness 
tmlldinp  on  the  site  of  the  present  street 
eiir  rentrni  station.  The  lower  floor  to  be 
used  as  a  union  station  and  wailing  mom 
for  the  street  car  line  which  he  owns.  Elft- 
tlniale.J  cost  ?250,000. 


I 


A 


^^^^laxe  prodiicere  and  manufacturers  have 

V  troubles  of  their  own,  it  seems.     In  this, 

at  least,  they  are  in  harmony  with  ennery 

brancli    of    the    stone    business.      Their 

■  troubles  are  the  consetjuence,  it  appears, 
not  8o  much  of  commercial  conditions  as 
of  the  busincsfi  methods  pursued  by  moet 
slate  merchants.  That  is  the  status,  vir- 
tually in  the  bxiilding  stone  trade,  in  the 
^  monumental  trade,  partly  so  in  the  ce- 
B  ment  industry,  particularly  in  the  natural 
cement  end  of  it,  and  it  i.*;  the  blighting 
factor  in  all  competitive  industries  where- 
in the  strife  for  trade  is  excessive  and  its 
elasticity  stretched  to  utmost  tension. 

The  slate  producers  and  dealers  are 
manifestly  in  better  form  to  reform  their 
irregular  methods  than  either  of  the  other 
stone  industries.  Slate  ha*  the  advantage 
in  its  ever-broadening  utilities  and  in  it* 
ever-expanding   markets.     The   fatalities 

I  in  these  facts  lie  in  the  inordinate  eager- 
ness of  individual  operators  to  erpand  in 
B  way  to  contract  competition.  That 
method  involves  sacrifice,  of  self-interest, 
in  other  words  to  di.stanci^  competition 
underselling  is  resorted  to.  This  is  fol- 
lowed by  increase  in  cost  of  elt<trt.  The 
result  is  no  profit  and  then  the  final  end — 
bankruptcy.    That's  the  storj-  a  thousand 

I  times  repeated.  A  correspondent  of  the 
Pen  Arj^lludcx  sif/ninjr  nims»'lf*'F.H.," 
and  who  is  the  operator  of  a  slate  quarry, 
makes  the  following  a[>{K?ril  to  the  owners 
and  stotkliolders  of  slatt-  (juaiTies,  to  those 
operating  blackboard  or  structural  mills, 
and  any  others  who  wish  to  see  better 
prices  for  slate  products  and  higher 
wages  for  workmen: 

•The  situation  for  the  last  few  years  has 

all  been  in  favor  of  the  consuanT  of  our 

,  goods.    Prices   have  gone  down   ami    dtiwn 

I  till    now    there   is  aluiof^t    no   jimfit    in    thfi 

^usinesa.    The  only  way  we  have  kept  going 

baa  been  through   tlie  foreign  rlemand    for 

roofing  slate,  through  reduction  in  wages  and 

cutting  off  every  ex  {tense  possible. 

This  effort  to  reduce  cost  has  also    caused 
a  depredation  in   the  qunllty  of  our  goods 


THE  OUVE  BRANCH  IN  THE  SLATE  TRADE, 

imd   this  last  in   turn  has  helped  to  injure 
the  doniand  for  slate  in  many  ways. 

"The  principal  cause  for  this  general  de- 
cline In  prices  has  been  twcause  orders  were 
scarce  and  most  of  tha  mills  have  iieen  run 
on  the  plan  of  keeplui?  busy  even  if  they 
were  working  at  a  loss.  Buyers  of  our 
goods  have  only  had  to  say  that  they  were 
offered  such  and  eueli  a  price  and  they 
would  get  It  and  no  questions  asked-  Some 
of  the  mills  seem  to  have  been  worked 
on  the  Idea  that  if  they  could  not  make 
money  they  would  set  a  price  that  would 
slop  any  one  from  making  it.  Others  again 
seem  to  have  had  the  idea  that  there  was 
a  fight  on  and  the  best  thing  to  do  was 
to  put  prices  down  and  get  orders  at  any 
cost.  This  is  not  good  business  and  the 
sooner  we  quit  It  the   better, 

"Slate  must  be  used  and  there  is  nolhln^ 
that  can  tjike  Its  place.  Anything  used  in 
its  stead  costs  more  than  slate  when  at  its 
highest  price.  As  far  as  substitutes  com- 
pete wiUi  structui-ul  slate  we  can  as  well 
tift  1*5  as  10  cents.  The  people  we  sell  to 
say  they  would  just  as  soon  pay  otie  price 
a.H  the  other.  What  they  want  is  a  stable 
luid  uniform  scale  of  prices,  all  customers 
Ixjiug  treated  alike,  large  orders  and  pronipi 
payment  getting  a  legltimale  benefit.  Ua- 
dei'sellJng  and  cultiiig  prices  dtMis  not  help 
Luir  ('u.stomers  nut  dm-.s  U  increase  our  sales. 
It  bt-ieiats  the  few  at  the  e-xpense  of  the 
tuany  and  lujtires  trude  and  causes  a  loss 
to  every  uue  ••iiKaged   lit   it. 

"We  are  sujiimsed  to  lie  working  onr 
(|uanles  to  make  money.  We  have  found 
Ihiit  lighting  atid  cutting  prices  has  not 
made  us  rich,  nor  has  it  driven  all  our 
weak  competitors  nut  of  business.  Now  sup- 
l»ose  we  try  peace  and  make  a  few  dollars 
for  otu'selves.  Times  are  impi'uviug.  Gr- 
aders are  getting  pleuty  and  we  should  take 
advautage  of  the  present  opitortunlty  and 
make  hay  wiiile  the  sum  sbliir-s.  If  one 
half  or  two-thirds  of  the  mills  agree  to 
advance  prices  and  fl.K  them  at  a  uniform 
scale  others  will  soon  follow  suit.  Some 
smoll  milLs  may  undcr.'^t'll  a  little,  but  they 
cannot  till  all  the  orders.  nn(i  we  will  make 
more  on  what  we  do  sell  than  If  we  had 
all   the  trade  at   (he  old   prices. 

"Our  plan  i!5  to  get  up  a  sallsfucti>ry  scale 
of  prices,  after  oonsuUlng  with  all  the 
different  quarries,  the  same  to  go  Into  ef- 
fect as  soon  as  iwo-thlrda  of  the  number 
agree  (o  adopt  them.  There  will  be  no  t>ond 
given  or  penalty  attached,  but  just  an  hon- 
est agreement  ns  among  gentlemen  not  to 
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break  the  prices  agreod  to,  except  the  siguor 
shall  give  two  weeks'  notice  to  all  the  oth- 
ers of  his  iuteiition  to  do  so. 

"This  plan  is  not  oppowrl  by  Inw.  It  has 
lu'i-n  tried  jukI  works  well  in  otbcr  indus- 
tries and  win  iu  this,  if  we  all  pull  together 
and  act  in  the  right  spirit  towards  each 
other.  What  the  iiuarry  owiurs  want  Is 
more  barmuii.v  and  ii  Iwlter  acquaintance 
among  each  other.  There  are  more  fair,  up- 
right and  iiouesi  men  in  the  business  than 
we  realize,  and  If  we  knew  each  oth^r  bet- 
ter and  worked  together  for  tbe  improve- 
ment of  our  trade  we  would  nil  tiiiike  more 
money  In  our  (luarries  and  it  would  be  a 
benefit  to  the  whole  slate  district." 


SLATE  IN  INDIA. 

Slate  occurs  in  the  Cuddapah,  Kistna 
and  Kiu'nool  districts  of  the  Madras  Presi- 
dency, according  to  the  official  '"'Ee^^ew 
of  Mineral  Production  in  India."  There 
are  no  true  slates  in  the  Madras  Presi- 
dency, that  is,  approaching  the  roofing 
slates  of  commerce.  Slabby  slates  are  pro- 
curable, but  not  of  large  size.  Occasion- 
ally slaty  flaj^e  of  tolerable  size  are  obtain- 
able. Samples  of  slate  are  found  near  the 
villages  of  Mohari  and  Belgoa,  in  the  San- 
ger District  of  the  Central  Provinces,  in 
the  vicinity  of  the  Cawnpiir  Road.  In 
the  Bagalkote  taluq  of  Bijapnr  a  hard  rock 
occurs,  which  is  prized  as  a  building  stone. 
Slate  is  also  found  in  Jamalpur  and  Dhar- 
arah  hills,  near  Monghyr,  and  in  the  Ky- 
more  hills,  in  Shahabad  (Bengal);  in  the 
Barda,  rlbansi,  Dehra  Dun,  Kumaon  and 
(larhwal  districts  of  the  Northwest  ProT- 
inopf;  in  the  Simla  and  the  Kangra  dia- 
tricts  the  Panjab,  and  in  the  Jaipiu",  Ul- 
war  and  Dholpur  States  of  Rajputana. 
Metamorphic  black  slate  is  stAted  to  occur 
in  the  Nemkhara  Bhumiat,  in  the  Bhopa- 
WHi  Stntefe  of  the  Central  India  Agency. 
The  stone  is  used  for  building,  flagging 
and  other  masonry  structures,  but  not  ex- 
tensivoly  as  it  cannot  be  easily  split  into 
thin  slalis. 

The  estimated  production  of  slate  in 
Monghyr.  Bengal,  is  750  tons  for  1897. 
A  qiiany  txists  near  the  village  of  Kuan, 
in  Jabaipur  DisJrict,  in  the  Central  Prov- 
inces, but  has  not  as  yet  been  regularly 
worked.  In  Rajputana  quarries  exist  in 
Jaipur.  1  hvar,  Bundi.  Tonk  iind  Hbol- 
pur.  In  Juiniir  9,208  tons,  valued  at  30,- 
827  nipes  were  qtiarried  during  the  year 
1897.  In  Pnndi  the  production  was  5,120 
tons,  valued  at  8,7oO  lupees,  and  in  Tonk 
it  was  2.800  ions,  valued  at  831  rupees. 


Til  Central  India  metamorphic  black  slate 
occurs  in  Xenikhera,  Bhopawar  State. 

The  est  i  mated  production  of  slate  in 
India  during  li<97  amounted  to  26,169 
tons,  against  22,126  tons  in  1896.  h 

AMERICAN  VS.  WELSH  SLATE. 

There  has  been  some  discussion  as  to 
tluMmsl  of  American  roofing  slatf.  deliv- 
ered in  Ivnglnnd,  as  compared  with  that 
of  Wflifh  f:l;ite6  from  the  quarry.  We 
have  obtiniieti  from  the  most  authentic 
sources  the  various  items  which  go  to 
make  up  the  cost  of  delivering  slate  from 
the  Pennsylvania  quarries  to  the  British 
consimier,  and  are  thus  enabled  to  make 
an  exact  comparison.  American  slate  is 
sold,  as  our  readers  know,  by  the  square 
— which  is  100  square  feet  as  laid  on  roof; 
but  as  many  of  the  transit  charges  are 
by  the  ton,  we  have  reduced  the  unit  to  a 
long  ton.  As  a  square  will  vary  Utile  from 
650  pounds  this  gives  about  3^  squares  to 
the  ton.  The  price  of  thequality  of  slate 
exported  is  about  $3  per  square  at  quarry; 
but  sales  for  export  have  been  made  at 
lower  rates — we  are  informed  as  low  as 
$2.25  a  square.  An  average  would  prob- 
ably be  not  far  from  $2.50.  On  this  ba- 
sis we  find  the  cost  in  London  as  below: 

V.  S.  StrrllnK-  ■ 

SlAte  at  quarry,   per    long    ton  H 

(2.240Ib9) J8.7S  3**.    6d.  ■ 

Kreight  to  New  York 2.75  lis,    5d.  ■ 

OcMii  freight 300  12s.    6d.  ■ 

Unloading,  storing,  etc ....  1.44  6s.    od.  H 

Total $tS.94      6to.    Sd.         ^ 

The  present  price  of  Penrhyn  second 

qiiality  20  by  10  inch  roofing  slate  at  the 
shipping  point  in  Wales  is  142  shillings  a 
thousand.  As  a  thousand  would  be  equiv- 
alent to  about  seven  squares  of  American 
slate,  the  Welsh  roofing  at  the  quarry 
would  cost  !)  shillings  more  per  thousand, 
than  an  equivalent  quanity  of  American 
in  London.  We  have  said  nothing  about 
the  freight  on  the  English  railroads,  aa 
to  all  ]ioints  except  in  a  small  district 
the  rates  from  London  would  be  nearly 
the  same  as  from  tlie  Welsh  quarry.  It 
appears,  therefore,  that  at  present  rates 
tbe  American  slate  has  slightly  the  ad- 
vantage. The  variable  element,  of  course, 
is  in  the  ocean  freights,  which  may  cancel 
the  present  advantage  at  any  time,  or  mny 
increase  it.  —  Engineering  and  Mining 
Jnumal.  ^ 
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TIMELY  TOPICS 


_.     r,       ,  The  granite    busi- 

Thc  Granite-  .    ., 

ness   at   the   pres- 

Cotters'  Demands,     ^^^     jj^^,,      j,    {„ 

much  belter  shape  than  it  was  one  year 
ago.  Should  the  prospects  for  ciirrcm 
year  not  be  ilisappointing,  it  ought  not 
be  a  great  hardship  for  operators  to  con- 
cede to  the  demands  of  the  granite  cut- 
ters on  the  first  of  May.  1900,  if  not  be- 
fore. The  proposition  for  a  readjust- 
ment of  the  work-day,  and  a  fixed  mini- 
mum of  wages  for  it,  has  had  ample  ttnic 
for  consideration.  The  change,  if  it 
comes  about  peacefully,  as  it  should,  will 
be  of  advantage  to  the  producers — we 
believe  of  greater  advantage  to  them 
K  than  to  the  granite  cutters.  Progress  in 
the  direction  of  betterment  among  those 
who  work  for  wages  cannot  be  stayed 
B  by  obstruction  on  the  part  of  those  who 
^^  must  employ  workmen  to  keep  their 
capital  employed.     The  time  for  opposi- 

Ption  of  that  sort  has  long  since  passed, 
and  no  intelligent  man  can  be  honest 
with  himself  who  disputes  it.  The  ac- 
H  tion  of  the  American  rederation  of  La- 
1^  bor,  and  particularly  the  initiative  of  the 
Granite  Cutters"  National  I'nion,  for  an 
eight-hour  work-day  and  a  fixed  wage- 
rate  is  a  tentative  proposition  that  proves 
itself.  Conditions  are  in  order  for  its 
success  and  successful  it  must  be.  Al- 
ready one-third  of  the  number  of  granite 
cutters  are  employed  under  the  eight 
hour  schedule  and  with  the  wage  rate 
gjcater  in  most  cases  than  the  fixed  min- 
imum to  rule  after  lyoo.  Employers 
should  not  overlook  that  fact,  if  they  feel 
H  emboldened  to  resist  the  demands  of  the 
^P  workmen.  It  would  be  wiser  to  prepare 
for  the  change  that  must  inevitabl\  come 
on  time. 


I 
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Looks  Like  a 
"Wild-Cat." 
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The  prospectus  of  a 
cently  incorporated  stone 
company.  located  in 
Ohio  but  chartered  by  the  state  of  South 
Dakota,  "with  a  capital  stock  of  $200,000 
fully  paid  and  non-assessable,"  contains 
the  following  bait  for  gugdeons :  "We 
have  100  acres  of  quarry  land,  30  min- 
utes ride  from  Cleveland,  on  the  \"alley 
road ;  also,  another  large  quarry  having 
the  peculiar  cutting  qualities  of  .stone  for 
pulp,  oatmeal,  hulling  and  grindstones. 
On  the  grindstones  there  is  a  profit  of 
100  per  cent. ;  on  the  others  just  men- 
tioned 300  per  cent,  profit ;  on  the  build- 
ing and  bridge  stone  30  per  cent.  The 
greater  portion  of  our  business  is  in 
pulp,  hulling  and  grindstones.  \Vc  have 
large  orders  on  hand  and  i)rospective  or- 
rlcrs  enough  to  last  for  one  year  ahead. 
This  business  is  as  staple  as  flour,  and 
the  money  invested  in  this  is  better  than 
goveniment  bonds.  We  know  that  it 
will  pay  you  the  above  profits,  but  can 
-safely  guarantee  to  stockholders  8  per 
cent,  in  gold  per  annum.  *  *  *  Xhe 
stock  will  go  rapidly  to  $75  per  share 
within  the  ne.xt  six  months,  and  to  $100 
within  a  year.  We  have  20,000  shares 
of  treasury  stock  for  sale  at  $50  per  share 
to  purchase  additiimal  machinery.'*. 
1  nere  are  many  more  "flattering  induce- 
ments" offered  for  cash  in  cxcliange  for 
richly  engraved  stock  certificates,  but  we 
need  not  mention  here  what  they  are. 
The  practical  stone  man,  and  even  a  man 
as  insensible  as  an  image  of  stone,  surely 
won't  be  taken  in  on  a  "graft"  that  guar- 
antees an  average  of  200  per  cent,  profit 
on  "the  greater  portion  of  its  business" 
and  only  8  per  cent,  annual  dividends, 
and  "the  wliole  durn     shootin'  mat'iU" 
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paid  for!  We  do  not  have  before  us 
the  latest  statistics  of  the  exact  number 
and  vahie  of  millstones  used  in  pnip 
mills,  hulling  mills  and  oatmeal  mil's, 
but  the  total  value  of  these  imp'ci.ients 
consumed  annually  in  the  United  States 
for  all  purposes,  we  venture,  is  not 
above  $50,000,  and  a  large  portion 
of  the  supply  comes  from  Europe. 
You  see,  the  iron  and  steel  disc 
and  cylindrical  mills  have  been  lart;  -ly 
adopted  in  place  of  millstone*  for  tin- 
purpose. 

It  is  diflferent  with  grindstones.  tIil* 
productive  value  of  which  is  prohaI)ly 
not  above  $500,000  at  the  present  rime, 
the  bulk  of  which  comes  from  Ohio,  and 
is  likely  to  remain  with  the  coirpanics 
that  have  handled  the  business  for  year?. 
To  establish  a  competition  with  them, 
considering  the  short  margins  knowm  to 
be  realized  in  the  business,  would  b"  an 
extra  hazardous  investment.  So  it 
would  appear  the  prospect  for  the  hold- 
ers of  the  20,000  shares  of  treasury  stock, 
should  it  be  placed,  ever  getting  back  a 
dollar  of  it  in  the  shape  of  dividends,  is 
souK'what  precarious.  As  for  building 
and  bridge  stone  paying  30  per  cent,  pro- 
fit everybody  in  the  stone  business 
knows  thai  is  not  true.  We  know  of 
some  of  the  best  building  stone  being 
produced  at  the  present  time  at  a  profit 
of  six  per  cent,  and  the  quarrymen  are 
mighty  glad  to  get  that  much. 
» t  • 

It  is  to  be     hoped     tlie 
UcttotVs  people  of  Wayne  couiny. 

G>ort-House.  ^Hchigan,  will  have  a 
court-house  that  will  please  them  when 
the  one  now  in  process  of  completion 
shall  have  been  dedicated.  If  its  foun- 
dation and  superstructure  contain  more 
cubic  feet  of  material  than  the  wasted 
logic  and  assertion  of  supervisors,  archi- 
tect, contractors,  builders,  stone  dealers, 
tax  payers  and  inquisitive  citizens,   the 


like  for  immensity  will  not  be  found  in 
this  country.  Its  construction  has  been 
a  bally-hoo  affair  from  start  to  stopping- 
point. 


Slates  and 
Strikes* 


One  important  result  of 
the  Pcnrhyn  slate  quarries 
strike  some  years  ago  has 
not  received  so  much  attention  as  it 
ought,  says  the  Quarry  and  Builders' 
Merchant  of  London.  It  was  the  means 
of  affording  an  opening  there  for  Amer- 
ican slate  manufacturers,  of  which  they 
have  taken  advantage  to  good  purpose. 
In  1893  the  shipments  of  American  slates 
to  England  amounted  in  value  to  $1,400; 
in  1897  the  value  had  risen  to  $695,000. 
The  trade  is  chiefly  with  England  :  the 
quantities  of  .Xnicrican  slates  sent  to  the 
Continent  are  trilling,  and  there  is  every 
indication  that  the  trade  with  England  is 
still  on  the  increase.  For  the  fiscal  year 
ending  June  30  last,  the  value  of  Amer- 
ican slates  imported  into  England  was 
$900,000  out  of  a  total  shipped  to  Eu- 
rope of  $1,370,075,  and  the  importation 
is  expected  to  be  considerably  larger 
during  the  current  financial  year.  Tlic 
trade  is  evidently  established  ;  it  has  been 
created  by  the  Welsh  quarr>Tnen's  strike. 
It  has  recently  been  frequently  suggest- 
ed, says  our  contemporary,  that  the  ex- 
treme activity  in  the  iron  and  steel  trades 
there  is  providing  an  opportunity  for 
American  iron  nianufacturers,  of  which 
they  wiiuid  l>c  sure  to  avail  themselves. 
If  they  arc  as  prompt  in  action  as  the 
American  slate  makers,  they  will  certain- 
ly do  so,  and  if  they  once  get  a  footing 
they  will  assuredly  maintain  it. 

The  Welsli  slate  quarrymen,  having  at 
last  come  to  a  realizing  sense  of  what 
Yankee  enterprise  means,  are  taking 
steps  to  break  up  the  destructive  com- 
petition forced  upon  them,  and  will  try 
to  do  it  by  slashing  prices.  In  the  mean- 
time American  producers  are  opening  up 
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agencies  in  the  principal  slate  marts  of 
Europe,  and  preparing  the  way  for  a 
regular  fleet  of  fast  vessels  to  transport 
the  product  to  them.  Your  "Uncle  Sam- 
uel's" notions  on  commercial  expansion 
is  not  fixed  solely  on  his  recently  ac- 
quired possessions,  but  as  well  on  the 
trade  and  commerce  of  the  slow-going, 
but  brotherly  nations. 


Watem 


The  forthcoming  annual 
report  of  the  Western 
Stone  Stock,  stone  Co..  the  big  stock 
stone  company  of  the  West,  it  is  ex- 
pected, will  show  a  very  gratifying  in- 
crease in  earnings  over  preceding  year. 
This  expectation  is  foreshadowed  in  the 
recent  rapid  advance  of  the  stock  over 
a  dozen  points  above  the  dormant  quo- 
tations of  several  months  ago.  On  this 
day's  report  (Jan.  16)  sales  of  several 
hundred  shares  were  made  at  50  cents. 
an  advance  of  15  cents  over  a  month 
ago.  The  last  annual  report  was  not 
very  comforting  to  stockholders,  except 
in  its  hopeful  tone. 


The   St.   Louis       The   written   opinion 
Dressed  Stone  recently  rendered  by 

-Ordinance  lUegal.  Circuit  Judge  Horatio 
D,  Wood,  of  St.  Louis, 
knocking  out  the  dressed  stone  ordi- 
nance, in  the  suit  of  the  St.  Louis  Quarry 
and  Construction  Company,  vs.  Alice  B. 
Van  Versen,  et  al.,  has  been  placed  in 
the  court  records. 

Judge  Wood  held  that  the  right  to 
contract  was  as  much  within  the  protec- 
tion of  the  provisions  of  the  state  and 
federal  constitutions  as  the  right  to  hold 
properly.  In  liis  opinion  he  says:  "It 
follows  that  a  law  which  takes  away  from 
a  citizen  the  right  to  contract  deprives 
him  of  his  property  without  due  process 
of  law.  The  ordinance  and  the  contract 
upon  which  the  bills  in  suit  were  issued. 


which  is  made  subject  to  said  ordinance, 
prohibit  a  citizen  of  this  state  from  con- 
tracting outside  of  the  State  of  Missouri 
for  any  of  the  granite  or  stone  used  on 
the  job.  The  contention,  therefore,  of 
the  defendants,  that  this  ordinance  is  un- 
constitutional, and  the  contract  under 
which  these  hills  were  issued  is  void, 
may  be  well  founded,  and  there  are  many 
authorities  which  sustain  this  conten- 
tion." 

"The  ordinance  showed,"  says  Judge 
Wood,  "that  the  cost  of  shipping  stone 
in  the  rough  from  other  states  to  this 
city  and  dressing  it  here  was  more  than 
the  cost  of  dressing  it  at  the  quarries 
in  such  states  and  shipping  it.  It  was 
not  sho\\'n  that  there  was  any  peculiar 
advantage  in  stone  dressed  in  Missouri 
over  stone  dressed  in  any  other  state, 
which  should  call  for  an  ordinance  bar- 
ring the  dressed  stone  of  other  states. 

"The  practical  effect  of  the  ordinance 
and  conlract  was  to  prevent  citizens  of 
this  state  from  procuring  dressed  stone 
in  other  states,  and  to  debar  citizens  of 
other  states  from  selling  in  this  state 
dressed  stone  prepared  in  such  states. 
This  would  materially  increase  the  cost 
of  the  improvements  to  the  adjacent 
property  owners.  It  cannot  be  said  that 
a  contract  is  let  to  the  lowest  bidder 
when  competition  is  excluded. 

"The  ordinance  and  contract  are  clear- 
ly violative  of  section  27.  article  6,  of  the 
scheme  and  charier,  and  are,  therefore, 
void." 


Our  New 
Dress. 


It  will  be  observed  Stone 
puts  on  a  new  suit  this 
month.  We  are  certaia 
imperfections  will  also  be  observed  in 
the  style  and  fit  of  the  garment  where- 
with it  is  clothed.  We  will  get  these 
things  in  good  fashion  at  our  next  ap- 
jjearance,  however. 


The  constaut  tiimiiimiou  in  tbo  rate  per 
cent,  of  prr>flts  auJ  tht>  uiarkLni  aicft.'as(.'  lu 
the  cost  (if  doing  business,  due  largely  tu 
sbari>  t"ompetitioii  as  well  as  busluess  de- 
pri'ssloii,  have  woll-nigh  reduced  the  busl- 
Qt>ss  of  a  wholosalo  merchant  or  jobber  to 
jjrofltlfss  truiiRaictions.  Aei-onlinglj,  It  has 
bet'ome  au  absolute  iie<.'cssity  thai  leases 
from  bad  dobts  b<>  reduced  to  a  luiuliiumi. 
The  johl'cr.  therefore,  is  forced  to  give  ver>- 
carpful  atteutinn  to  the  fiuauelal  couditlon 
of  those  to  whom  credit  is  granted.  lit* 
uiuBt  luuke  eurelul  iuvestigatiuii  uf  uuitter.s 
which  ill  the  prosperous  times  of  the  past 
have  been  lightly  considcri'd  or  possibly  en- 
tirely ovorlookfd.  The  tralued  Judgment  of 
the  creflit  man,  therefore,  is  i^elug  eouataiitly 
exercised  concernlnK  tiiost-  things  whicii  tend 
to  make  credilglving  a  risk  that  is  not  war- 
ranted by  the  present,  enndltion.  If  tlip  re- 
tail inercbaut  only  realized  tliis  he  would 
cease  to  take  offense  wiien  he  is  cotirteously 
asked  for  particulars  with  iv.spect  to  his 
affairs. 

Insurance  has  come  to  be  recognized  as 
one  of  the  most  important  elements  enter- 
ing into  the  qnesijun  of  crtHlit.  Next  to  the 
trusting  out  of  goons,  ln.siirance  against  fire 
iB  the  most  Important  matter.  N'evertheleas. 
there  are  many  merehantH  who  fail  to  give 
Insurance  that  fonsiitcration  to  wliicli  it  is 
eutttletl.  It  is  often  found  in  investigating 
Btatements  that  either  no  in.siuance  at  ail 
is  carried  or  else  that  the  insurance  Is  very 
small  compared  with  the  value  of  the  stock 
on  hand. 

The  retail  merchant  should  realize  tiint 
when  he  buys  goods  upon  credit  without 
taking  out  a  proiR-r  lusnrance  that  he  asks 
the  jobber  to  assume  a  (Juiliie  rlsic.  First 
there  Is  the  ordinary  risk  and  second  there 
Is  tlie  risk  from  fire.  Almost  invariably  the 
goods  remaining  la  the  warehouses  of  the 
jobbers  are  amply  Insnred.  When  the  goods 
are  transferred  from  the  jobber's  warehouse 
to  the  store  of  the  retailer  they  should  like- 
wise be  Insured  agrainst  tire. 

[If  insurance  Is  being  neglected  from  lack 
of  appreciation  of  its  importance  that  fact 
may  indicate  to  the  creditor  Ibat  the  busi- 
ness metliods  in  general  of  the  merchant 
are  more  or  less  slack.  If  he  is  heedless  of 
Insurance,  wliich  is  so  vitally  important. 
very  naturally  ho  may  he  suspected  of  trust- 
ing out  his  goods  too  freely  and  to  lx>  an 
Indifferent  collector  and  also  a  cai^less  buy- 


ami  the  manner  lu  wiilrii  insurance  Is  man- 
iigi'd  is  a  straw  in  tiie  wind  which  the  Job- 
ber is  prone  to  watch  v^'i'y  closely. 

The  higii  rales  for  insurance  prevailing  in 
towns  and  villages  is  often  given  as  a  rea- 
son i«u'  not  carrj'ing  insurance  or  for  carry- 
ing liuiited  amounts  only.  Does  It  never 
occur  to  the  retail  merchant  that  the  only 
reason  for  high  rates  is  that  on  the  aver- 
age tires  In  stuii  localities  are  more  fre- 
iiuent  and  mor<^  disastrous  than  in  better 
proli'cted  places?  Insurance  premiums  are 
base<l  iiiMin  the  iiuality  of  the  risk.  The 
higher  the  rate  is  that  the  insurance  com- 
pauiea  name,  the  greater  the  danger  is  that 
tliey  knew  to  exist;  hence  the  greater  need 
to  tile  merchant  of  the  protection  that  in- 
Kurauoe  gives. 

I-'or  the  countr3'  tnerchnnt  to  carry  any 
jHirt  of  the  risk  himself  is  to  be  penny 
wise  and  pound  foolish.  Such  a  course  is 
unjust  to  tliose  who  e.xteud  credit  to  him. 
Accordingly  he  should  not  ix*  surpiised 
when  pui*siuing  this  course,  if,  in  some  cases, 
credit  is  absolutely  withheld  until  hie  stock 
is  suflaHently  insured. 

Tlie  unwisdiim  of  neglecting  Insurance  on 
llie  score  of  economy  becomes  apparent  on 
some  unfortunate  day.  when  the  merchant's 
stock  is  consumed  by  Are  and  the  earnings 
and  accumulations  of  years  vanish  in  an 
hour.  If  the  stock  had  been  properly  in- 
suivd  there  would  Ix*  enough  to  meet  "busi- 
ness ithligations  and  start  anew-.  If  it  was 
not  pn>|M'rly  insured  tlien  all  Is  lost  and 
capital  and  credit  are  both  gone.  Insurance 
is  a  subject  worthy  of  most  careful  thought 
urHni  the  part  of  every  business  man.  If 
tiiere  liiis  been  neglect  in  this  regard  the 
remedy  shoiiM  be  applied  at  once.  It  will 
have  ihf  i-ft*M\  uf  renewing  coutldeace  and 
stiviigllienlng  mvciit.  as  well  as  protecting 
(he  business,  the  liome  and  the  family.  Ev- 
ery merchant's  rule  should  be  to  keep  well 
insured  in  good  comjMiuies  and  never  to 
allow  [lollcles  to  lapse, 

♦*♦ 


The  Standard  granite  company  at  Qulncy, 
Mass.,  have  disposed  of  their  quarries  to 
James  A  Penniman  and  net>rge  D,  Harrt- 
man.  of  riymoutli,  N.  H. 

Sam  J.  Buquo.  agent,  has  purchased  the 
lime  and  stone  plants  of  Harris  &  Buquo 
at  Erin.  Tenn.,  for  $12,000.  The  property 
is  valued  at  |5O,000. 
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LEGAL  DECISIONS. 


WHAT  CONSTITrTES  USE  OF  PARTY  WALL. 
'  I'mler  a  party  wall  agreement  one  party 
was  to  be  Uablo  for  hall  ibe  cost  of  a  wall 
built  by  the  other  wheiievpr  he  built  to  such 
wall.  He  built  :»  ►itudih'd  wfill  noxt  to  the 
party  wall,  toudilnp  It  mul  tomcuU'd  to  W. 
t(i  kwp  out  111*-  nioistinv.  The-  inurt  held 
that  this  coiistltuteil  Si)ir'!i  ii  usf  of  the  walls 
as  to  make  him  lUibli.'  dihIit  ulie  nKi'et-ment. 
Such  an  agreem**nt  also  blrnls  tin'  [tunhaser 
of  the  property  If  he  avails  himsi'lf  of  Its 
benefits,— Harris  rs.  Dozler.  72  111.  App.  Ct. 
Kep.,  .'.42. 

BISKS   ASSUMED    BV    WOKKMEN   ON 
BLILIJINO. 

The  oltllt^ation  of  an  employer  to  furnish 
safe  plares  for  his  men  to  work  upon  dnps 
not   liurx^ise  \ipon   hlui   the  duty  of   ki-epiug 
a  Ituilfliufi  whiih  tliey  are  emplo.vcil  in  erect- 
ing In  a  saf*'  eonditlon  at  everj'  momeut  of 
[.their   work.    The   hazard    of   working   upon 
[•nob  a.  building  is  an  ordimiry  hazard,  iu- 
[cldeut  to  the  eniploymeni,  and  therefore  aa- 
^Btuned  by  the  employe?.— Richardson  vs.  An- 
gl<i  Amer.  Prov.  Co..  72  111.  App.  Ct.  Rep.,  77. 

AUfHlTECT's  CERTIFICATE  AND  SLIT  FOR 
DAMAGES. 
A  contract  provided  thai  on  failure  of  the 
coutractor  to  do  any  of  the  work  n-rtuired 
(he  other  party  should,  upon  ilip  ft ivhi tort's 
certitlcate  of  such  u<'j»loc"t,  be  at  iilH-rty  to 
ti-miinate  the  employment  jind  complete  the 
work  himself;  his  expeiiRes  to  ix*  audite<l  by 
the  architect,  whose  certificate  should  he 
ctmclu-sive.  The  court  held  that  an  iictiou 
for  a  breach  of  the  contriict  and  for  ex 
[icnses  incurred  for  labor  and  materials  fur- 
iilsliod  for  same  could  not  be  maintained 
without  the  certiflcate  of  the  nrchlteci.  un- 
less sufficient  e.\cnse  for  failure  to  procure 
same  was  shown.— Int.  Cement  Co.  vs.  Bei- 
feld.  111.,  50  N.  E.  Ri]"?.,  710. 

LigriDATED   DAMAGES  AND  PENAI.Tin.^. 

A  stipulation  In  a  building  eontraci  pro- 
viding that  the  conlraclor  stiiill  forfeit  $10 
for  each  day  after  n  certain  day  tliat  the 
building,  contracted  to  Ik-  built  for  .^tijNi^, 
remains  uncouj[>li-ted.  will  Iw  treated  us  a 
penalty,  where  there  is  a  failure  to  show 
that  any  damiige.«i  actually  reHulte«l  from 
8Hch  delay.— f'ouneley  vs.  Priest.  72  Mo.  App. 
Cf.  Rep.,  674. 

WBAT  SUB-COSTRACTOB  MIST  SHcnV  IN 
SUPPORT  OF  CLAI.M- 

A  sub-contractor,  in  attempiiug  to  enforce 
a  lien,  must  show  that  tliere  was  something 
due  to  the  principal  conlmctor  at  the  time 
of  fllinc  the  lifu.  or  nl  the  time  he  gave 
legjil  notlw  of  his  coutnicl.  or  that  thero- 
a/ter  a  sum  became  due  which  wouhl  be 
applicable  under  the  law  to  the  payment  of 
his  debt  t(T  the  claimant.— Madden  vs.  Len- 
non.  52  \.  T.  Supji.  Ke;).,  8. 


NEED  NOT  FENCE  TOP8  OF  PARTY  WALLS. 
An  owner  of  premises  partly  covered  by 
:i  building,  and  Ixumded  by  party  walls, 
Is  under  no  obligation  to  fence  the  top  of 
I  lie  party  walls  so  as  to  prevent  persons 
who  may  l>e  on  the  r<K>f  of  adjoining  build- 
ings from  falling  over  into  his  yard.— Woods 
vs.  -Miller,  :>'2  N.  Y.  Supi).  Rep..  217. 

RIGHT  IX  WALL  ACgilEED  BV  USE. 

Where  a  wall  is  built  iis  part  of  a  bouse, 
aud  used  for  over  2<i  years  by  the  owner, 
the  subsequent  use  of  the  wall  by  the  owner 
of  an  adjotidng  lot  will  not  deprive  the 
r>rlgiual  owner  of  the  posscsaio*  of  same, 
although  such  use  may  entitle  the  adjoining 
owuer  to  an  easement.— Pearsall  vs.  West- 
i-ott.  .il  N.  Y.  Snpp.  Ct.  Rep.,  (5«3. 

EFFECT  OF  PURCHASE  ON  EASEMENT- 
Where  the  owner  of  a  lot  on  which  there 
la  a  building  whose  wall  encrciaches  on  the 
adjfjiniug  laud  acquires  title  to  the  latter, 
the  encroachment  ceases,  and  even  If  he 
tsul>8c(jm  titly  severs  the  title  to  the  lots  the 
.•idjoinitig  kii  is  chargc'd  with  I  he  servitude 
of  till'  wall,  and  the  title  to  the  dominant 
lot  is  not  ojien  to  object ioti  that  it  encroaches 
on  the  adjoining  lot.— (Jrlflin  vs.  Uaust,  50  N. 
Y.  Supp.  Rep. 

A  CONTRACT  THAT  CANNOT  BE  ENFORCED. 
A  promise  by  the  builder  to  pay  a  con- 
trader  for  material  rejected  by  the  archi- 
tect, without  the  authority  confen-edupnn  him 
l>y  the  contract,  is  without  consideration  and 
cannot  be  enforced.— Brln  vs.  McGregor, 
Texas,  45  S.  \V.  Hep..  &JS. 

WHEN  .ARCHITECT.'*  ARE  TO  DECIDE, 
Uiuh'r  an  iigreeiiient  In  a  building  con- 
tract that  the  decision  of  the  architects  and 
engineers  shall  be  tlnal  in  all  dispntea  "rel- 
ative to  or  touching"  the  citntnict,  an  al- 
leged wrr>ngrul  dlsmissiU  of  one  of  the  par- 
ties from  employment  under  the  contract 
must  l>e  submitted  to  ihem  for  tlnal  deci- 
sion.—Mllechell  vs.  Hougherty,  U.  S.  Clr. 
Ct.,  86  Fed.  Rep.,  850. 

And:  Where  a  builder  aud  a  contractor, 
by  their  written  contrttct,  make  the  super- 
vising architect  the  judge  of  the  proper 
performance  of  the  contract,  neither  party 
can  avoid  the  judgment  of  such  architect 
without  showing  that  he  acted  capriciously, 
arbitrarily  or  fraudulently. —Brin  vs.  Mc- 
Gregor, Texas,  45  S.  W.  Rep.,  924. 

WHEN  LOWEST  BIDDER  CANNOT  RECOVER 
DAMAGES. 
The  lowest  bidder  for  the  construction  of 
a  building,  who  fa.lls  to  f.vecute  a  bond, 
or  to  sign  a  contract  for  the  erection  of  the 
building,  as  ho  uiidersttxxl  he  should,  can- 
not maintain  an  action  for  damages  for 
breach  of  contract  uyott  \v\s  \a\A.— Wsi^-asi  -h*. 
ShielclB.  'Niont.,  "hi  Vvve\fte  \\vv.,v». 


THE  MAYOR  OF  SAGETOWN. 


Hain't  ever  beeu  in  Sagetown  Say,  you've 
made  a  t:)iK  mistake! 

I  doubt «f  you  could  find  a  place  'at's  half 
ez  wide  awalte. 

It's  jest  a-booinin'  night  an'  day  an'  spread- 
In'  In  extent, 

All  owiu'  to  tlie  Mayor  who's  a  enteri>ri8ln' 
gent. 

The  town  received  !ta  cognomen  from  sage- 
brush which,  you  know, 

le  grow  in'  all  atout  it,  an'  folks  used  to  call 
It  slow. 

Till  D(X'.  BriggH  happens  'long  aJi'  says  he 
thinks  he'll  settle  down. 

An'  straightway  gives  it  out  'at  he's  the 
Mayor  of  the  town. 

We'd  never  hed  a  mayor— never  thought  it 

worth  the  while 
TIU  Due.  shows  up  an'  tells  us  we  are  'way 

behJn'  the  style. 
He  holds  no  'legtion_  but  he  shows  'at  he 

can  shoot  to  Idll, 
An'  says,  "Now  I'll  be  Mayor  er,  'y  gad, 

we'll  see  who  will!" 

Doc.  'lows  'at  'lections  is  a  fraud,  an'  men 

'at   hez   the  rocks 
Hev  got  it  In  their  power  fer  to  stuff  the 

ballot-l>ox. 
"While   Fni   ninnin"   things,"   sez   Doc.,    an' 

says  it  tirin  an'  flat, 
"I'll  steer  the  town  to  suit  myself  an'  let 

It  go  at  that." 

Doc's  simple  In  his  methods— says  'twould 

i-iMiipHcate  his  plans 
To   hev   some  other  officers  a-tyin'   up   his 

hands. 
He's  mayor,  clerk,   town   treasurer,  judge, 

coroner,  an'  all. 
Fer  when  it  comes  to  gover'ment,  why  Doc. 

hez  got  the  call. 


one 


Doc.  tries  to  git  a  drunk  at  3:00  a.  m. 

winter  night. 
An",  strange  enough,   thpy  ain't  a  Joint  'at 

shows  a  gleam  o'  light 
An"  then  Doe.  frames  a  law  which  says  'at 

when,  by  night  er  day, 
A  Joint  locks  up,  it's  got  to  pack  its  traps 

an'  git  away. 

An'  then  Doc.  moves  his  office  to  the  big 

Ited  Front  Saloon. 
An'  business  at  that  fount  o'  Joy  fs  ruahlo' 
mtghty  800D,  ' 


Fer  everybody  knows  *at  Doc.  is  rakln'  ; 

his  share, 
An'  that  it's  safer  all  erround  to  buy  their 

whiskey  there. 

Doc.'s  great  fer  havln'  hangin's;  says  they 

Ixtom  the  town  a  heap. 
An'  draw  a  crowd   from  fer  an  near;  an' 

more  'an  that,  they're  cheap. 
An'   BO  he  hez  one  every  month  an'  doea 

the  beet  be  can 
To  hev  the  victim  sometbln'  more  than  jest 

a  common  man. 

One  time  a  blamed    Perfessor  from    some 

down-east  college  place. 
He  criticized  Doc.'s  grammar  an'  It  proved 

a  fatal  case. 
Doc.  advertised  his  hangln'-bee  fer  all  'at  it 

was  worth,— 
"The  first  bang-up  Perfessor  'at  was  ever 

hung  on  earth!" 

Doc.  made  our  town  the  rendyvoo  fer  cow- 
boys fer  an'  near, 

But  still  it  wa'n't  the  connty-swat  till  Doc. 
he  says,  "See  here. 

Be  we  a-goln'  to  set  erround  an'  let  some 
other  place 

'At  ain't  got  half  our  stock  o'  nerve  throw 
gravel  in  our  face?" 

So  one  night  Doc.  sort  o'  steers  a  gang  o' 

loyul    men 
To  that  there  rival  layout,  an'  when  momin' 

comes  agen 
Doc.  gallops  proudly  up  an'  down   throufih 

Sagetown's  only  street 
A-shoutln'.   "Hear  ye!     Hear  ye!     We   hi-v 

moved  the  county-seat!" 

O'  course  some  folks  don't  cotton  to  Doc.'s 
cnterprisin'  ways, 

But  anyone  'at  ever  sees  Doc.  make  his  pis- 
tol plays 

An'  watches  him  come  out  on  top  in  everv 
sort  o'  fight 

Will  never  hesitate  to  say  he  thinks  "at 
Doc.'s  all  right 

Doc.'s  goln'  to  be  the  Gov'ner  o'  the  State. 

er  so  I've  heard. 
Well,  ajiy  place  'at  Doc.  shows  up  thev'll 

find  *at  he's  a  bird. 
An'  some  day  he'll  b«  President,  an'  then, 

I'll  bet  my  soul. 
This  land,   inside  o'  thirty  days.   '11   reach 

from  pole  to  pole. 
-Nixon  Waterman  In  L.  A.  W.  Bulleiia. 
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Resisting    Power    of   Iron   Against  Fire* 

In  an  article  In  Stahl  and  Eist'U.  it  is 
stated  that  the  beat  protestor  for  iron  In 
the  construotiou  of  Imlltliujcs  Is  ceiueut. 
By  exposing  pieces  of  Iron  whk'h  bad  been 
interred  for  a  long  time  in  nnupnt.  It  was 
proved  that  rust  cannot  iissnll  in>n  so  pro- 
tected, provided  Uie  cetncnt  envt-lops  the 
iron  round  atx>ut,  so  that  no  hollow  spaces 
exist  l>etween  the  iron  and  the  coat  of  ce- 
ment. Slag  cement  would  not  be  suitable, 
aa  It  contains  acids.  The  dtistnictlon  of  iron 
and  stone  buildings  which  were  supposed 
to  be  proof  against  tin-  slum-  that  ihcy 
bad  no  claim  to  be  so  conKlilMiod;  tlicy  often 
fell  in  shortly  after  the  outliivak  oi  tire. 
It  was,  however,  dlscovcr«Hl  lati-r  that  the 
collapse  was  due  to  the  lui'tal  imrts.  which 
were  mostly  cast  or  wmnght  Iron,  losing 
their  carrying  power. 

Fixim  this  It  was  recognized  that  the  Iron 
bad  to  l>e  protected  from  the  direct  action 
of  the  fire,  thereby  preventing  the  Irws  of 
carrying  power  and  cxpauslou.  The  muni- 
cipal government  of  Hamburg  canswl  ex- 
haustive tests  to  be  made,  idi'Ullfal  in  all 
respects  to  the  conditions  lo  l>c  met  wKli  in 
a  great  conflagration,  and  these  tesis  iu- 
claded  cast  and  wrought  iron  and  wiHwlen 
sopports.  The  supports  wert?  placwl  upright 
into  an  iron  frame,  and  hydraulic  pressure 
of  about  ir»,fHM)  |M>und«  to  the  square  Inch 
put  on.  To  heat  the  siiiijH>rt.s  a  furnace 
lln^'d  with  firebrick  and  provided  with  ga.s 
burners  was  usett.  Th<-  furnace-  eoiislsied 
of  two  parts,  which  could  be  eb>wed  and 
opened  at  will,  and  arranged  on  upright 
shafts.  The  supports  passed  through  the 
furnace  so  tliat  a  little  space  was  left  l)e- 
tween  the  supiwrts  and  top  and  hollum  of 
fnrnnce.  and  perniitting  the  introduction  of 
air  from  t>elow  and  exhausting  the  ga-ses 
of  combustion  above. 

According  as  tlie  heat  was  regulated  fast- 
er or  slower  It  was  shown  that  unprotected 
Iron  supiwrts  lost  their  carrying  power  in 
from  seventeen  lo  lifty-nlne  minutes.  The 
supports  filled  wUh  mortar  scarcely  showed 
any  bettor  rt-sults.  and  proved  again  the 
necessity  of  euc.ising  the  supports  by  a 
fireproof  or  non-conducting  nuiterlal.  which 
would  delay  tb4«  advance  of  heat  to  the 
Iron,  and  t>osKess  Rufflcient  strength  to  re- 
sist the  sbwk  of  the  falling  debris  and  the 
stream  of  water  thrown  by  a  fire  engine. 

In  the  subsoqnent  tests  the  supports  wen> 
encased  In  slabs  of  plaster  of  paris.  .xylite, 
or  stone,  wood,  asbestos,  cement,  etc.  The 
iron  supports  provldini  with  sneh  a  casing 
retained  their  carrying  power  fur  as  Irmg 
as  three  hours  and  flfty-slx  mluutes.  An 
oaken  support  without  casing  withstixid  a 
similar  pressure  In  the  tire  for  only  one 
hour  and  twenty-oue  minutes.  The  heat  of 
the  flame  ranged  from  l.iori  to  1,300  degrees 
Centigrade. 


Strength   of   Boiler  Seams. 

The  proportionate  strenght  of  slagle  and 
double-riveted  seams  Is  given  by  Falrbura 
as  about  M  to  70.  Many  people  are  in  doubt 
as  to  just  why  the  longitudinal  seams  in  a 
boiler  are  double-riveted  while  the  other 
seams  are  only  sSngle-iiveted,  This  caix  be 
detennlned  mathematically  in  the  following 
uiaiiner:  The  shell  of  a.  one-fourth  inch 
Iron  boiler  Is  44  laches  In  diameter  and 
the  Btenm  pressure  is  SO  pounds.  To  ascer- 
tain the  strain  to  part  the  boiler,  for  an 
Inch  in  length,  the  diameter  should  be  mul- 
tiplied by  one  and  l\v  the  prtfssun*  per 
squaiv  inch;  i.  e.,  80XlX44=-3,520  pounds. 
Since  there  Is  one-fourth  Inch  of  metal  on 
either  stde,  one-half  a  square  Inch  of  the 
tK>ller  la  subjected  to  a  pressure  or  strain 
of  3,520  pounds.  Or,  the  total  strain  on  the 
bolter  acting  In  a  longitudinal  direction  Is 
7,tJ4U  pounds.  To  find  the  strain  on  the 
rouHdalxmt  seams,  the  area  of  one  of  the 
heads  is  multiplio^  by  the  boiler  pressure 
per  Rqiiare  inch.  ;i.l41(5X4-t=138.2  iHeh4?s, 
the  circumference  of  om-  of  the  heads.  The 
area  is  found  to  be  :t.  l4l(jX22J=l,5J(t.5:^ 
square  inches  and  multiplliHl  by  80=121,r42.4 
pounds,  »he  stmin  to  part  the  boiler.  To 
resist  this  strain,  there  is  138.2X1=34.5 
Inches  of  metal.  This  is  subjected  to  a 
strain  of  121.(M2.4-^-34.5^5,525  pounds  per 
square  inch.  This  is  approximately  half  the 
strain  to  which  the  boiler  ts  e.xpose*l  in  the 
direction  of  the  longitudinal  seam.  It  is  for 
this  reason  that  longitudinal  seams  are  gen- 
erally double  and  sometimes,  triple  riveted. 

The   Engineer. 


DcH  Moines,  la.— Proudfoot  &.  Bird  have 
completed  plans  for  the  erection  of  a  $2o,000 
residence  for  Mrs.  Aiijcrtista  \\  itlorae. 


Perctjssion  Core-Drills* 

But  little  use  has  hitherto  Iwi'ii  made  of 
percusaloji  drills  for  core-cutting,  and  par- 
ticularly the  recoverj'  of  stone  cores,  the 
diamond  drill  being  almost  exclusively  used. 
An  altered  state  of  things  has,  however, 
arisen  since  the  introduction  of  the  lm[iroved 
Fauck  drill  without  a  walking  beam,  where- 
by a  short  stroke  and  high  speed  can  be 
obtained.  When  a.  water  flush  is  used  a 
chisel  crown  can  l>e  used  with  advantage, 
the  sole  of  the  borehole  being  then  quite 
clean;  otherwise,  if  the  hole  Is  not  flushed 
out  the  crown  cannot  peuetrato  the  detritus 
at  the  bottom,  and  hence  Is  very  liable  to 
jam.  On  the  other  hand,  a  wedge-shaped 
chisel  having  a  longer  stroke,  though  better 
able  to  penetrate  the  mass,  loses  a  great 
part  of  its  effective  force  in  so  doing. 

When  the  borehole  Is  clear  in  the  sole  it 
is  feasible  to  so  dispose  of  the  engaging 
cutter  of  the  chisel  that  the  expansion  is 
greatly  Increased,  and  In  the  chisel-crown  an 
expanded  development  of  the  chisel  cutters 
becomes  possible.  Given  the  same  force  of 
impact  In  tioth  cases,  the  ordinary  chisel 
will  strike  deeper  into  the  sole,  but  thereby 
encounters  an  increased  resistance.  The 
chisel  crown  being  broader  In  the  cutters, 
Is  prevented  from  drWVn^j  %o  \«Lt  VQ.\.<i  •Oo.ft 
sole,  but  works  easVcT  a.ti<\.  a.\,  ^Xie  s».\u<i  W\a«i 
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acts  ui«nj  11  l:irj;er  snrfjio'  uf  the  borehole 
at  curb  ittn»ki-  tluiii  tho  chisi'l  diH?8. 

Tlif  drill  t'liiijloji'tl  is  trarerswl  l).v  a  lougl- 
turtina!  cliamu'l  so  liuit  tlie  wnlls  and  ii|)cr- 
ttire  are  of  about  ixjujii  (liiiu'usions.  At  the 
drill  head  the  walls  sttv  bulged  outward 
a  little  towards  the  c-lreumferonce  of  the 
btirehole,  so  as  to  form  a  I'.vUudriml  hol- 
low space  between  the  intter  mid  tlu'  drlH. 
The  hea<l  of  the  drill  Is  formed  of  a  num- 
ber of  nidially -arranged  chisel  cutlers,  and 
the  water  flush,  which  is  supplied  through 
the  central  channel,  escapes  through  the 
apertures  lietweeu  the  cutters,  and  carries 
the  detritus  upwards  through  the  cylindrical 
hollow  space. 

The  crowii-shnpefl  arraxigement  of  the  cut- 
ters jiossesHis  the  following  advantages:  — 
<1)  Unlforui  and  coutiuuous  recovery  of 
cores,  as  with  the  dlamnnd  drill;  (lit  reviuc- 
tlon  of  labor,  a  stone  core  Lielng  left;  (31  ob- 
viatlon  of  all  the  disadvantages,  e.  g,,  irreg- 
ular and  sloping  borehoh^s,  of  tlie  cliisel 
drill. 

The  results  nf  the  lirst  trials,  were,  in  con- 
Bet|uenee,  highly  ravoniltlt\  the  elBcient-y  of 
the  tool  Ix'Ing  2<J  to  30  \h'V  cent  greater  than 
that  of  the  ordinary  chisel. 

Another -advantage  of  the  chis<d  crown  la 
that  the  ron*  can  In*  %'ery  easily  removed, 
Biuee  It  Is  lifted  by  merely  reversing  the 
direction  of  the  waterfiush;  the  vil>raiion 
produced  by  tlic  rapid  stroke  of  the  drill 
guflicca  io  bivak  o(T  the  core,  which  Is  then 
raised  by  the  water.  Tli<»  vibnititin  iilsi*  pre- 
vents the  core  fruni  jamming  in  the  drill; 
the  cores  are  surprisingly  smot^th  and  uni- 
form in  shape,  and  as  no  core-flshing  tool 
Is  iv<iiiired  tho  drill  rods  do  not  need  tu  tie 
enlarged. 

To  render  the  appliance  suitable  for  all 
cases  it  is  necessary  that  the  cores  obtained 
should  Im'  of  relatively  smaller  diameter  than 
those  formed  by  the  dlaiimud  drill,  In  or- 
der t)tiit  they  may  breiik  more  easily  and 
l)e  ivndily  forced  tip  ihrough  ilie  oriliniiry 
holly  drill  rods,  the  speeil  of  water  neces- 
sary to  attain  this  end  Ixj-ing  more  readily 
produced  in  a  sniall  tube.  As  a  smull  core 
is  just  aa  useful  in  pnictice  as  a  hirge  one, 
the  method  is,  therefore,  universally  appli- 
cable. 

The  favorable  working  uf  the  ilrill  la 
greatly  dependent  on  the  new  m<'clunilsiii  in- 
vented l»y  the  author  for  pnwiuciiig  the 
stroke.  Diagnuns  show  tliat  the  curve  re- 
sembles that  of  a  fr«»-rall  drill,  tind  the 
ascending  lines  denoting  the  reliouud  at  each 
stroke  Indicate  a  very  effective  bi..w.  As 
the  effect  of  a  free-fall  drill  with  a  stroke 
of  only  2  In.  is  a  flnni  velocity  of  about 
40  In.,  the  efficiency  of  the  nieiliod  in  hard 
rock  is  explained,  iK-cause  ihe  new  4lrill  gives 
four  times  as  many  Idovvs  as  the  drill  with 
jars,  and  tliat,  too,  on  a  idear  solo.  In  lior- 
Ing  thnmgh  a  very  hard  rock  over  2(t  yards 
tliick  at  Kroscieiiko  tlie  new  Fauek  drill 
proved  Itself  from  five  to  ten  times  as  effec- 
tive as  the  jars  drill.  The  hardness  of  the 
stoue  iB  evidenced  by  the  fact  thai  IVi  In. 


were  worn  off  the  under-reamer  in  a  very 
short  time. 

Thus,  from  the  circumstances  that  the 
chisei'Crown  drill  requires  neither  a  eore- 
tisher  nor  wid<»r  ro<i  lubes  than  usual,  whilst 
the  core  is  brought;  up  automatically,  and  at 
the  same  time  the  borehole  can  be  widened 
below  the  casing,  it  is  evident  that  the  prob- 
lem of  core-recovery  has  l>c»en  solvd  In  a 
very  simple  and  complete  manner.-^Fauck 
Id  Berg-  und  UuttenmaziniBche  ZeltUMg 
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Makings  Gun  Cotton. 

Gun  cotton  is  made  by  Imuiersiug  col 
thoroughly  dried  and  thoroughly  cleansed 
cotton  libre  In  a  mlxtuix^  of  nitric  and  sul 
phtiric  aci<is,  when  nitrogen  oxides  from  the 
nitric  acid  replace  part  of  the  atoms  of 
hydrogen  in  the  molecules  of  the  cotton,  or 
cellulose,  as  It  is  called  by  the  chemists. 

If  the  acids  are  the  strongest  that  are 
made  and  the  temperature  during  nitration 
Is  kept  low.  and  the  immersion  lasts  for 
!«eieral  hours,  the  greatest  degree  of  replace- 
ment of  liydrogeu  atoms  by  nitrogen  oxide 
gnctups  takes  place;  but  if  the  tempeniture 
rises  or  the  acid  mixture  is  weak  and  the 
time  of  iiuiiieraion  Is  short,  fewer  of  the 
hydrogen  atoms  of  the  cellulose  molecule 
are  replaced,  find  by  taking  advantage  of  ■ 
these  conditions  wo  obtain  celluloae  nitrates  " 
contJiiniug  from  four  to  eleven  atoms  oT 
nitrogen  in  the  molecule,  and  each  of  these 
uitrates  possesses  difTereni:  properiies,  but 
all  of  ihcm  have,  l>y  this  treatment,  be- 
come to  a  degree  explosive,  their  exploslbil- 
ity  increasing  with  the  increase  In  their  nit- 
rogen  contents. 

It  may  a|>iM'ar  slngidar  that  further  con- 
tact with  acid,  and  especially  sulphuric  acid, 
will  cause  the  deci«uposition  of  these  cellu- 
lose nitrates;  yet  such  Is  the  case,  and  there- 
fore it  is  necessarj',  after  nitration,  to  free 
the  cellulose  nitrates  rapidly  und  completely 
from  the  acids  present,  which  is  done  by 
wringing  out  the  mass  in  a  centrifugal  ma- 
chine and  immersing  the  mass  m  a  tank  con- 
taining ti  large  vidiime  of  lapiilly  ch:inging 
water,  in  which  the  cellulose  nil  rate  Is  kept 
in  agitation  by  a  revolving  feather  wheel; 
afterwards  it  is  boiled  with  water  which 
usually  contains  a  small  ipuintity  of  sodium  M 
carbonate.  f 

As,  however,  the  cotton  fliire  is  In  the  form 
of  capillary  lubes  of  conslderalde  length, 
this  washing  and  ixilllng  does  not  suffice  to 
remove  the  acid  from  the  interior  of  the 
tubes;  the  material  Is,  llierefoiv.  put  into  a 
pulper,  or  rag-englae  such  as  (s  used  in  pa- 
per-making, and  pulped  to  the  fineness  of 
corn  meal,  while  at  the  isaiiie  time  It  Is 
washed  by  a  continuous  change  of  water 
until  by  chemical  testa  It -is  found  to  be  free  M 
from  acids.  ■ 

None  of  the  cellulose  nltratt»»  Iwfore  pulp- 
Ing  and  when  dry  present  any  different  ap- 
peaniiice  to  the  eye  from  the  cotton  from 
whlciii  they  were  made,  but  they  have  a 
harsher  feel.  They  all  burn  much  more 
readily  when  lilted,  and  the  hlgher-nltra- 


I 


STONE. 


57 


linn  unes  ^p<?rinlly  flush  off  Instantly  with- 
out pnxliicinjf  any  smoki'  or  Ifuvinj:  any 
ni»prwlal>le  rvsidne.  Inlils*'  fcllulosr.  thu 
•rllnlmip  nlinitrs  of  lowi-r  nltniiiou  a^e.^*^^lll- 
Me  in  !i  mixturt'  of  t-thiT  i\iu\  alcohol,  while 
thr  hlyht-r  ou.-s  an'  not  >»>.  hut  are  solulilo 
in  aiM'tonc.  T\w  nitrates  soluble  in  ethiT  al- 
cohol are  known  as  pynixylln  or  coll«Kllon 
jjuniolton.  and  art-  tiBed  In  the  mauufaeliire 
of  relliiloid.  collodion  and  like  substam'es. 
while  the  nitrates  of  ihe  highest  nitration 
are  more  speelrteally  known  as  gun-cotton 
or  military  gnn-eotto«.. 

It  is,  tliis  latter  which  has  been  used  for 
tilllnK  torjH'^l"*'**.  niines.  and  ahell,  and  for 
I»un>o«t*  of  demolitions.— rn>fe88i>r  Charles 
K.    Miinroe   in   rnssier's  Magazine   for   De- 

.•.'inl».-r 


Some  High-Explosive  Effects. 

Amonj;  the  many  accidents  which  are  on 
n'conl.  one  ot  the  most  notable  is  tliat  of 
the  exidosion  of  r>.'  tons  of  blasting  gela- 
tine whl«h  was  iM'lng  iinlotided  from  a  rail- 
way train  at  Bruauifonteln.  :t(Mi  yards  west 
of  Johnnncsburg.  In  South  Africa,  on  Feb- 
ruary 111,  18!«>.  and  which  was  ex|ilo<led  by 
an  end-on  collision.  The  result  of  the  ex- 
[ilofiton  of  tills  mormons  i^uantity  of  one 
of  the  most  powerfnl  explttsives  used  was 
to  prfKluce  a  i-ratcr  .'UM>  fe<M  long,  6.'  feet 
wide,  and  ;«»  fiH't  deep  in  soft  ground:  or. 
Inking  a  cubic  IVhu  of  eartli  as  weighing 
lUt)  |wiuiids,  the  superficial  ejcplonion  of  ihiK 
55  tons  of  explosive  gelatine  excavatefl  al>ou' 
5«),<J<K»  tons  of  soft  earth. 

Besides  this,  theii'  was  u  total  destruction 
of  all  buildings  wltliin  a  r:iilius  of  .S34>  yards, 
while  from  that  dlsiam-*'  tn  iKiti  yards  .-ill 
the  buildings  were  shattered,  and  the  nH>fs 
were  lialtered  in  up  to  !il)out  l(HH)  y:ir(ls; 
Init  all  these  bnilditigs  were  built  cJiii'fly 
of  corrugated  iron  jind  mud.  mid  therefore 
were  of  a  most  nnsul>stantlal  character. 

On  the  other  hand,  we  have  in  the  T'Mlted 
State**  the  blowing  up  of  the  Hudson  river 
PnllKades  at  Fort  L****  in  l-SiKt.  wlien  tlie 
explosion  of  two  tons  of  dynamite,  jdaced  in 
a  ehiimlter  in  tlie  nn-k.  bn^nght  down  lou.oiiO 
tuns  of  rock;  the  bhiKting  at  the  Iiiuorwic 
Quarries.  Lamlierls.  in  the  same  year,  vvheu 
two  and  one-half  tons  of  gel;i(itie-ilynami(e, 
placed  In  cliamlwrs  in  the  dyke,  ovcrfiin-w 
18(.t.(MNi  tons  of  rock;  and  the  destruction  of 
the  fainotis  Talcen  Mavvr  in  18;>.">,  when  seven 
tons  of  powder,  poun-d  into  two  shafts,  illa- 
lodged  a  mass  of  hm-U  computed  to  weigh 
from  12n,r»(N)  to  200.imn(  tons. 

From  this  we  ftiiil  that  the  dyiuinille  on 
the  interior  at  Fort  Lte  whs  over  forty  times 
as  etfli'lent  as  the  explosive  gchiiine  »u  the 
surface  at  Johannesburg.  wbiSe  tlte  powder 
nt  Tnlnui  Mnivr  was  over  foriy-twt»  times 
as  ettlcient,  It  is,  liemi'.  not  surprising  toat 
the  superficial  explosien  of  the  .'KKl-pnuiirt 
charges  of  gun-cotton  llirowa  by  tlie  \'esu- 
vlijs"  guns  at  Siiniiagi*  during  the  late  war 
between  the  rnlted  Slates  and  Spain  [>ro- 
ilnee^l    no  serious    structuriil    damage,   and 


ll^ta 


simply  harasse<l  the  enemy  by  their  frightful 
reports,  which  occurnHl  at  iufre<pient  Inter- 
vals and  unexpected  times.  —  Professor 
Charles  E.  Munro  in  Cassler's  Magazine  for 
December 

Eastern   Art. 

The  must  essential  difference  between  Ori- 
ental and  Western  art  is  that  in  the  East 
the  people  decorate  the  great,  and  in  the 
West  the  small.  Oriental  grandeur  consists 
In  the  magnili<'ance  of  cities,  gardens,  and 
great  sweej>s  of  surfaces,  whereas  Western 
aesthetlelsm  deligrhts  In  the  details  of  stat- 
uary, canvas,  phiques  and  tidies.  The  Kast 
gave  a  wider  sweep  to  the  imagination.  Sky 
and  mountains  were  the  nature  which  most 
interestefl  the  iM'Ople.  and  not  the  shady 
nooks  and  frost-crystals.  The  shepherds  of 
the  Syrian  plains,  watching  their  flocks  by 
night  under  the  great  dome  of  Hie  heavens, 
watched  at  the  same  time  the  fliK-ks  of  stars 
and  the  clouds  that  rolUnl  above  them,  and 
the  habitual  slglil  of  such  things  gave  them 
a  titste  for  magnHlcence.  LiM>kiiig  at  the 
great  rather  than  the  small,  and  looking  up 
rather  than  ibiwn.  they  developed  astixinomy 
as  the  hrsi  science,  and  studied  tlie  hear- 
ens  before  they  knew  much  alw^nt  Uie  earth 
—leaving  geology  and  the  other  terr«'Strlal 
sciences  to  be  develo^Ml  by  the  Western  peo- 
ples. They  smight.  for  the  same  reason,  to 
learn  iibout  <Jt»d  la-furc  they  knew  much 
.nbont  man.  Ct»mplet1ng  the  science  of  theol- 
ogy before  thiin  of  anthriUMdngy  and  sociol- 
ogy was  begun.  In  tiieir  Ifivndness  for  uni- 
versals  they  speculated  as  philosoiihers  be 
fore  they  observed  as  scientists,  so  that  the 
worhl  as  a  whole  was  known  In-fore  its 
p:irta,  and  cfistnologies  and  theories  of  the 
universe  engaged  their  aitenliou  as  tit  <-*tm- 
pjinions  for  tlie  grandeur  (tf  tliclr  artistic 
(■..iH-cptlons.  The  Kast  early  learned  to  oom- 
nimie  with  the  gr«at.  and  hciice  magnincence 
was  its  first  piVMlurt.  A  people  which  sees 
iTiitJiiijg  less  than  mouutains  and  skies  can- 
iidt  be  content  with  the  petty  in  art.  Wild 
tiighls.  like  tlio.'M>  nf  the  eagle  }ind  the  light- 
ning, are  more  native  to  tlieiii.  Like  the 
Swiss  and  the  Scotch,  the  higbiamlers  of 
Palestine  and  ("liaMea  inherited  a  indd  and 
free  soul,  anil  their  iinaglnntions  were  no 
lamer  than  the  chaniois  wlvicli  sp«irted 
among  the  clirfs.  or  the  spirit  of  lifierly 
there.— Austin  ItU'rbower,  in  neceuiber  Lip- 
pineolt's. 


Qean  Road  MetaL 

A  prineiph'  learned  from  MacAdam  was 
that  "broken  stone,  pressed  atid  ctunpacted. 
would  cohere  together  and.  I>y  the  muttia! 
friction  of  its  paiits,  l»ear  and  distribute 
heavy  pressures  as  well  as  If  It  aclualty 
were'  the  smooth  and  solid  slab  It  seems." 
Rut  when  earth  is  niixwi  wiili  the  atone 
the  friction  is  rwlneed  by  nearly  one-half, 
the  material  is  less  comitacl  and  firm  and 
is  much  less  capable  of  bearing  heavy  loads. 
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Moisture  afTects  the  volume  of  clay.  Roads 
In  which  it  is  uskfl  rut  badly  in  wet  weather, 
even  tbmigh  they  are  vory  thick,  while  thin- 
ner rouds  iu  whkh  it  la  not  used,  but  in 
wbifh  lliL-  stones  arc  pressed  together  by 
tln'ir  own  angles  through  iidHMiuate  rolling, 
remain  linn  iiuil  smooth.  Roiid  nie1:sil  should 
l>e  (lean,  luui  free  from  flay,  The  use  of 
elay  is  atlnietive,  iH'caiise,  with  it,  light 
rolling  seems  to  give  a  g<xxl  smooth  sur- 
face, hut  this  is  only  temporary  and  la  un- 
saiisfaetory  and  expensive  iu  the  end.— L. 
A.  W.  Bulletin. 


Superb   Statue  of   Saint  Margaret. 

"But  l(Kliiy   He  found  iinother 
Mjir^Tixri't  both  in  deed   and  name; 

Whom,  iK'eause  lie  dearly  loved  her. 
Sing  we  now  with  glad  acclahn." 

The  statue  of  Saint  Margaret  of  Antloch, 
reeeiitly  put  in  plaee  iu  St.  I'aul's  Episcopal 
eatlieflrai  at  Fond  du  Lae,  is  one  of  the 
(iueist  pit  re.s  of  sealpture  in  Wisconsin;  in- 
deed, tliere  are  said  to  l>e  not  a  half  do?,en 
pleees  of  its  equal  in  this  country.  It  was 
executed  by  iliss  Mary  (irant  of  London 
for  the  I*aris  exposition,  where  it  received 
the  gold  medal.  Canon  Karrar  desir%'d  it 
for  his  chape!  at  Weatniinster  Abbey,  but 
Bishop  (Jrjjfton  was  fortunate  enough  to  get 
it. 

Tlie  stjihie  is  !t  feet  2  inches  high  of  Car- 
rara uiiirl)le  and  stands  upon  a  pedestal  *2 
feet  and  S  inches  high,  made  of  BelgiaJi 
granite. 

Saint  Mflrgaret  of  Antloch  has  been  the 
liope  and  despair  of  sculptors  for  genera- 
lions.  It  Is  one  of  the  most  lovely  subjects 
in  nil  legendary  art.  It  Is  a  sermon  in  mar- 
ble, and  is  impressively  l:>eautifuL  Margjiret 
was  the  daughter  of  a  priest  of  Antiix-h, 
and  lieing  delicate  was  sent  to  be  nursed 
in  the  country.  Her  uurse  being  in  secret 
n  Christian,  the  young  child  was  early  reared 
tn  the  Christian  faith.  In  the  course  of  time, 
(llylirius.  governor  of  Antioch,  seeing  Mar- 
gai*et,  beeatue  lutoxieated  by  her  rare  beau- 
ty, mill  sought  her  In  marriage.  This  she 
repudiated,  confessing  hersHJif  to  Ix*  a  Chris 
tian.  .\!*  a  i>eualty  for  not  accepting  the 
overtures  of  tlie  heathen  go-vernor.  she  was 
dragged  to  a  dungeon,  where,  it  is  related. 
Satan,  In  the  form  of  a  teiTihle  tlragou, 
came  upon  her  with  ids  Jntlamed  antl  hide- 
ous mouth  open,  and  sought  to  terrify  and 
confound  her.  Mnrgan4.  the  very  Incartia 
tion  of  love,  purity  and  faith,  holds  up  the 
(•ros,s  before  the  dragon,  and  by  its  power, 
he  Is  subdtjed  and  dees  from  her.  It  ts  whili> 
liolding  the  uplifted  cross  that  the  statue 
Impersonates  Saint  Margaret. 


Uniform  Tints  on  Stone« 

If  the  surface  of  a  atone  Is  washed  cleau. 
and,  after  drying,  is  painted  wltJi  one  or 
riHvre  coats  of  boiled  linseed  oJJ.  and  fiuollv 


will)  a  nnnli  solution  of  ammonia  in  warm 
wattr.  the  ilntH  uill  bf  more  ualfonn.  This 
LMi-liiod  lias  lii-rn  Iriid  oti  several  iiouses  in 
.Sew  York  City,  and  ilie  wateniro<if  coating 
thus  i)rodueed  is  found  to  liust  four  or  five 


STONE. 


II  It  mnst  be  rcnewwl.  The  prepa- 
iD  coating  the  Egyptian  obollsk 
fltral  Park  is  said  to  have  consisted 
raffine  contuining  oreosote  dissolved  in 
lUne.  Ibe  crposote  being  considered  effl- 
IB  In  preventing  organic  growth  upon 
tone.  The  melting  point  of  the  com- 
I  is  about  140  degrees  Fnhr,  In  apply- 
be  surface  to  he  coo  ted  is  first  heated 
sa.n8  of  especially  designed  larupa  and 
Dal  f5tove«.  and  the  melted  compound 
(d  with  a  brush.  On  cooling  It  is  nb- 
S  to  a  depth  depending  upon  the  de- 
>f  penetration  «f  the  heat,  in  the  case 
>  obelisk  ab«.>ut  one-half  Inch.— Scientitic 


Method  of  Erecting  Eg:yptian 
Obelisks. 


1  tato  Issue  of  "Construction  Moderne,'" 
L  C.  Kniseman  suggests  a  possible 
>d  of  handling  blocks  of  stone  w»lgh- 

mueh  as  l/MHJ  tons,  and  sometimes  131 
;h  and  10  ft.  .square  at  the  base.  These 
t  were  also  placetl  on  pedestals  consld- 
I-  raised  above  the  actual  level  of  the 
Mr.  Kruseujan  finds  that-tbese  obelisks 
generally  placed  in  front  of  pylons  or 
9B.  He  believes  that  the  Egyptians 
tmllt  a  slightly  inclined  causeway  of 
or  otlier  material,  equal  in  height  at 
}d  to  the  obelisk  to  be  erected:  ending 
&  end  In  a  strong  wtKxlea  cisib,  and 
K  a  space  l>etween  the  crib  and  the 
[>  for  the  ol»elisk.  Tlie  base  was  then 
ind  the  space  between  the  templw  and 
ib  was  about  half  filled  witli  sand:  and 
e  face  of  the  crib  a   Htn>ng  inclined 

was  constructed  lending  ti>  the  base. 
bellsk  was  then  rolled  up  the  inellne 
ird  wooden  rollers;  and,  with  tackle 
g  to  the  temple,  it  was  then  allowed 
i  over  the  front  of  the  crib,  falling 
tie  sand  and  guided  by  the  chute.  By 
'  and  can^fiilly  digging  away  the  sand 
iRuling   on   the   top   of    the   obelisk    It 

thiis  lie  gradually  sunk,  until  it  would 
on  it.s  basf. 


yi^ 


raukee.  Wis.— Tlie  committee  of  House 
rrectlon  of  the  county  board  has  nn- 
»n8ideratiou  the  building  of  a  stone 
on  addition  to  the  eell  house,  a  new 
ige  system   and  a  new  power  honse. 

Brovements   will   cost   In   the   neigh- 
hf  1100.000. 
in.   Mich.— The  Congregational   So- 
wlll  build     a  $15,000  chwrch  In     the 

Orleans.  La.-^The  Louisville  A  Nash- 
Ky.  will  build  a  *50.000  depot.  R. 
ort,  chief  engineer,  LoultivlUe,   Ky. 

gontowD.  W.  Va.— The  Methodist  So- 
,B  arranging  to  build  a  $2fi,000  church. 


Craftstnen  in  Jerusalem. 

The  workmen  who  built  the  German 
chiin'h  in  .I»'ni,snlem  did  the  work  with  the 
s:iiin'  east'  wbirli  lu»liiiigs  to  their  occidental 


STONE  CUTTERS. 

brothers,  though  they  wore  white  turbans 
and  gotvns.  which  did  not  seem  to  Interfere 
wilh  their  stone  cutting  and  lifting. 


'!l^ 


STDNE    MASONS. 

These  are  masons  engaged  in  building  the 
new  CfenuMn  church  at  .Jerusalem. 

Their  viduininous  "bloomers"  and  skirts  do 
not  si-fUi  In  Interfere  with  their  agility,  for 
they  run  up  the  ladder  with  no  difficulty  and 
do  theh  work  auceasfully. 


■»*■»- 


\^  hlteslioro,  N.  Y.— The  Baptist  Church 
has  been  destroyed  by  fln».  Loss  $10,000. 
A  legacj'  of  |8,lW0  was  received  by  this 
church  a  few  years  ago,  and  this  with  the 
insurance,  it  la  thought,  will  enable  the  con- 
gregation to  build  a  handsome  structure. 
Rev.  F.  W.  Kneeland,  pastor. 

Centralla.  III.— The  Baptist  Society  will 
build  a  *12,000  church. 
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blTUATWNii   WANTED, 

Advertuimenti  undtr  this  heading  inttrltfl /or  lu^ 
ifriteri  to  STOnm  /rte  of  ckargt.  Advertiitr  mtui 
umdllb  ctntt  to  pay  poitagt.  1/  rtflits  art  to  bt  ad- 
dressed tn  cart  o/StoNK  Kate  to  non-stibscr iters,  10 
ctmts  per  tine  each  insertion. 


WANTED— Poaiiloa;  16  year'  experience  u  fore- 
maa  and  •upertntendent  in  cr^Tieral  contract 
work,  quarries  and  beavjr  taivnitry ;  expert  on  broken 
ashlar  work-  Kiriit-cla«ii  roFeroDCi's  fiiroliili<.<d.  Ad- 
dre»»;   B   Gdrdon.  Roscoe.  JJew  Vorl? 


AM\N  who  1«  thorouRhly  nciiuulrtlt'd  with  the 
Oranitti  Quilnoss  \-\  a  I  its  dotal  Is,  hiviaa  bd  ex- 
t>flrlence  of  l,"!  years  wishos  to  correspond  with  relia- 
ble wholesaTe  manuf>icturcr  orquarryman  regarding  a 
■ituatioD.  cltQer  for  roiid  or  ofBoe  Dositioii,  after 
Januarv  I,  18»  ^'irreepondence  ooofldential.  Ad- 
dress G.  S,,  care  of  Stone. 


CITIATIOX  WANTED  by  Architect  and  Monuinen- 
^  tal  Carver;  one  who  can  do  general  work:  18  year* 
experience;  vouhk  married  man.  Address  R.  H. 
MooNBY.  Harvey.  III. 


tdvtrtisemeHl 
i-aeh  ins«rtion. 


HEW  WAN! ED. 

under  this  heading  10  cert! 


TTELP  WANTED.— A  man  who  thoroughly  -under- 
XI  BtaadbCuiTlDg  aud  poUsbiui;  onyx,  and  can  take 
charge  of  a  small  p  aat.    Address  Eallnr  of  f  Tome. 


H 


EL.P  WANTEt>-Sawyer   for  marble   and  stone 
AddreuM  Ai.BKivr  Wbibi.bn,  New  Orleans.  L.A. 


TO  SELL.     TO  BUY.     TO  EXCHANGE 

Advertisemen/s  tnierted  in  this   department  fitr  Ifi 
cents  per  Itne  each  insertion. 

FOR  .->ALE— No*,  i  and  3  Cia*ea  Gyratory  Crushers 
One  12-100  ateam  roller,  oheus.    A.  N.  Fitzsim 
U0N8,  IS'£S  Moudunock  Block.  Chicago.  111. 


FOR  SAI..K— niue  Stone  Quarry,  looaied  Sumtalt,  N. 
Y  .  Jfl  uorei;  aliio  steam  drill  in  good  condition- 
»epilrule  or  together;  price  low.  Cor  partlculara  nd, 
dress  T-  H.  Mauill,  Troy,  N,  V. 

FOR  SALE  CUEAP-Oiie  InReritoll  2%  F.  Drill, 
mounted  on  (juarry  har  for  chunuelioR.  Little 
UHed  and  In  goiA  running  orit-t  wUli  sotne  «teelK:  5::00. 
Al»o.  one  SO  H.  P.  Tiil)nlar  Boiler,  with  Blake  steam 
feed  pump;  in  (?ood  condition,  9Aii.  Addreua  Napir- 
Vii.r.K  Stone  Co. 

FOK  sAl.li— The  present  owner  of  th^-  Dlx  IsUtsd 
Orai.it'  Uuarrieewill  sioll  at  .1  reasonable  price  or 
win  form  a  partnership  with  n  practical  quarry  owner 
OD  a  fnir  biinlB  for  ih  joint  operation  of  botb  quarries. 
The  ston^  from  the  l>lx  Island  Quarries  has  bren  u-ied 
Id  the  Tn-u^iury  Building  in  Washington  and  tbt;  .>ew 
York  and  i'hlla<lelpbia  post  olttces.  miuI  is  now  being 
usi  d  by  the  present  owner  on  the  Metropolitan  Mu- 
seum of  Art.  Sew  York  Cltv.  the  arclnlecl  acceptln.-  it 
In  preference  to  all  other  granite  ^^bmit'ed.  Address 
CrtXR!*  k  DwrKK,  107th  and  lOSth  streets  and  First 
avenue.  New  York. 


ROR    SAL15. 

Fourteen  small  Standard  gauge  trucks. 

One  8x12  eleven  ton  Saddle  Tank  Switching 

tive  in  first-clasw  order. 
Railway  equipment  of  all  kinds. 

NEW  JERSEY  CAR  AND  EQUlP.'nENT  CO., 
Lake  View.  H.  J. 

FOR  SAUE.  ~  i 

A   LARGE  SOAPSTONE  DEPOSIT. 

Massive  formation,  free  from  impurities.  Slabs,  Ub- 
IcU,  block.s  of  any  siite  can  be  taken  out.  Cheaply 
mined.  Convenient  to  R.  K.  Reasonable  price.  Also 
a  mammoth  deposit  of  a  superior,  dark  colored  build- 
ing stone.     Better  than  granite.     Address 

L.  W.  TULLEY5,  Council  Bluffs.  Iowa. 

STOINE  RLAINT  ROR  SAL,E. 

We  oiler  fcr  sale  onr  stone  plant,  now  located  nt  Ft. 
Wuyuc,  Ind.,  consisting  of  header,  one  double  and  two 
.single  planers,  four  gang  and  one  rip  saw,  overhead 
traveller.  «  feet  span.  1  a  H. P.  boiler,  heater  1 4x24  In. 
boiler,  .shafting,  tools,  etc.  This  is  one  of  the  most 
complete  stone  working  plants  in  America.  We  will 
sell  entire  or  in  part.  JAMES  STEWART  &  CO. 
Contractors  :ind  Engineers, 
Commercial  Bldg..  Si.  t,ouss.  Mo. 


MACHINER 

Stone  Saws,  Air  t 
elers     Hoislins    1 
Special  CatBloi.'ui- 


<)iii>-,  .Mo, 


FINE 
*    LOCATIONS 

Fon    ELEVATORS    «ND    FACTORIES 

ON  THE  BELT  nv.  OF  CHICAGO. 

■Vdarc-^s  il.  I  MOM  VS.  I'rcs.*  (icn.  .Mgr 

Hirnrborn  stJition,  rhicjifio 


I 


a 

^ 


«-  MACHINERY^ 

For  Sale — 
Cheap  for  Cash. 

HoistinK  I-ngincs,  Air  Compressors,  Rock 
Drills,  Kock  Crushers,  Dump  Cars,  Channeling 
Machines,  Steam  Pumps.  Steam  Shovels,  l,ight 
l,ocomolives,  etc.,  all  in  good  cotidition. 

WILLIS  SHAW, 

6t6  New  York  Life  Building,    CHICAGO. 


:; 


Antique  Cipollino  Marble,  of  the  fiaest  quality 

from  the  recently  rediscovered  old  Quarries  near  Carystus,  Euboeajj 
Greece,  at  the  price  of  modern  Swi.ss. 

Farmer  &  Brindley,  London,  S.  E.,  England. 

Proprietors  of  Quarries. 

PJaaso  mention  Stosb  wVxen  «r\V\o«  Ui  a&^eiV\«.«it«. 


Write  us  for 


PleaM meutioa  Stone  wlisn  wnting  to  sdYeitiaen, 


Notes  from  Quarry  and  Shop 


Ohae  City.  Va.— It  is  stated  that  New  Jer- 
sey pnrtles  will  mine  kaolin,  feldspar  and 
flint  rook  near  Ctiase  City  and  erect  a  man- 
ufactory to  utilize  the  product. 

Arthur  G.  Stubbs,  of  Cape  May  Point,  N. 
J.,  is  Interested  in  the  Stubbs  Mining  & 
Mauufacturing  Co.,  formed  to  quarry  stone, 
with  |!11H),000  captital  stock.  Ita  headquar- 
ters win  be  at  211Vi  Market  street,  Cam- 
den, N.  J. 

Palestine,  Tex.— William  Nance  will  estab- 
lish marble  and  granite  yards. 

Pittsburg,  Pa.— Deposit  of  fine  marble  said 
to  have  been  discovered  near  Scottdale,  Pa., 
t.>n  property  of  H.  C.  Frlck  Coke  Co.,  of  this 
city.  If  it  proves  up  all  that  is  expected 
Frlck  company  will  develop  on  large  scale. 

John  Henry  Hull  baa  been  appointed  re- 
ceiver for  the  Consolidated  Pneumatic  Tool 
Company,  of  New  York  and  Philadelphia, 
by  Judge  Daly,  of  the  New  York  supreme 
court,  on  the  application  of  Horace  D.  Grove, 
to  whom  a  Judgment  obtained  against  the 
company  on  .Tune  20,  by  .Tohn  Evans,  was 
assigned.  The  original  amount  of  the  Judg- 
i  t  nt  wa.s  $13,548.  which  wai,  reduced  by 
pas'ments  to  $11,198. 

Bedford,  Ind.— Robert  F.  McKloley  was 
appointed  receiver  of  the  Sterling  Stone  Co. 
by  Judge  Martin,  and  his  bond  fixed  at 
$10.tX>0. 

Alfred  BaJley,  Jr.  ,and  Peter  Mortensen 
have  filed  on  the  stont?  quarries  on  tlie  north 
side  of  Pigeon  Hollow,  about  three  mUes 
northeast  of  Ephraiin.  Mich.  These  quarries 
contain  Sanpete  county's  celebrated  oolite, 
regarded  by  many  as  the  finest  building 
stone  in  the  state. 

The  Cnbli'sklll,  N.  Y.,  Quarry  company  ha.s 
flk-d  a  rertfllcate  of  an  increase  of  Its  capi- 
tal from  $ao,OtH>  to  $»0,000. 

Adam  Hannah,  a  prominent  monument 
and  marble  dealer  of  .San  Matef»  county, 
Cal..  has  filpd  a  petition  of  bankruptcy  In 
the  United  States  district  court.  The  liabil- 
ities are  ?1 1.284. tVl  and  the  assets,  consist- 
ing largely  of  unpaid  accounta,  $3,045.85. 

John  W.  Hicks,  colored,  has  brought  suit 
In  the  sui>«>rior  court  at  Wilmiiiclon.  Del.,  to 
recover  ,^'JO,<kmTi  damages  from  flie  Rrandy- 
wlne  Granite  Company  for  injuries  received 
by  rock  falling  on  him. 

The  Manhattan  Concrete  Company  of  156 
Fifth  avenue.  New  York,  ha.s  made  an  as- 
slgumeut  to  Henry  I..  Frldenl^rc  The  as- 
signment was  precipitated  by  liens  against 
the  concern  and  an  execution  for  $836  In 
favor  of  the  Standard  Silica  Cement  Com- 


pany. The  sheriff  levied  on  the  office  fur- 
niture. The  company  was  Incorporated  on 
Dec.  17,  1895,  with  a  capital  stock  of  $50,000 
to  lay  concrete  floors,  foundations,  etc.  The 
original  name  of  the  company  was  the 
Aberthaw  Construction  Company,  and  the 
hamc  was  changed  to  the  present  style  two 
years  ago.  The  liabilities  are  reported  at 
$00,000.  It  Is  stated  that  the  assets  will  not 
I'xceed  $25,000  If  contract  moneys  liened 
shall  prove  to  be  lawfully  owing  to  credit- 
ors. Many,  If  not  all,  of  the  contracts  of  the 
company  have  been  liened. 

West  Chester,  Pa.— The  case  of  the  Avon- 
dale  Marble  Company,  of  this  county,  which 
has  attracted  much  attention,  came  to  an 
end  when  the  court  handed  down  an  opin- 
ion refusing  the  application  of  the  stock- 
holders for  a  receiver.  The  case  was  a  fight 
between  the  stockholders  and  the  board  of 
directors,  and  the  latter  won  a  big  victory  by 
the  ruling  of  the  court.  The  stockholders 
will  carry  the  case  to  the  supreme  court. 
Sherilt  Hayes,  of  Chester  county,  on  Dec. 
22  dLsiKised  of  the  plant  of  the  Avondale 
Marble  Company.  The  property  sold  as  fol- 
lows; Tract  No,  1,  140  acres  In  London 
Grove,  sold  for  debt  of  $499,  held  by  Edwin 
Hall  &  Co.,  and  $1174.(52,  by  the  National 
Bank  nf  Kennett  Squai-e;  the  Improvements 
consist  of  a  stone  dwelling,  good  bam  and 
about  fifteen  tenement  houses.  Tract  No. 
2,  containing  25  acres  1  rood  and  16  perches, 
in  Upper  Oxford,  snld  for  $4fi,0<)0,  to  Alfred 
P.  Reid,  attorney  for  Brown,  Shaw  &  Tins-, 
man,  of  Wllliamsport.  This  case  held  thel 
rourts  the  greater  part  of  two  weeks,  whet 
Judge  Hcmphilt  decided  to  refuse  receiver 
and  sell  the  propi^rty  at  sheriff's  sale. 

Sioux  City,  lu.— Ovor  rhe  grave  of  Sergeaalj 
Charles  Floyd  a  $10.fXHl  monument  Is  soon 
to  be  erected.  A  bill  for  the  necessary  a| 
propriation  has  been  Introduced  in  the  lowet 
house  of  congress  and  every  indication  i| 
in  favor  of  Its  passage. 

Chattanooga.  Tenn.— General  A.  P.  Stews 
has  witiidrawn  his  objections  to  the  erectlonl 
by  New  York  slate  of  an  $80,000  peace  mon- 
umi-nt  at  Point  Ltx>kout,  and  the  handsome 
shaft  will  he  erected  as  proposed.    It  will 
im  feet  high,  profusely  decorated  and  hand-J 
soniC'ly  carved. 

New  York  parties  and  Frank  R.  Hewitt,^ 
of  Hewitt.  N.  C,  will  develop  a  talc  propert 
near  Toniatla.  N.  C,  and  a  kaolin  proiwrtyl 
near  Almond. 

The  Monitor    Lime    Manufacturing    Com*, 
pany,  Just  incorporated  with  a  capital  stock  i 
nf  $20,fXlO.  will  remodel  Us  works  at  IHjxas, 
-Md.    The  plant  will  be  remodeled  to  an  im- 
proved system  of  burning  lime,  and  eventu- 
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The  Very  Fact  that. 


23,500  Rock  Drills 


have  been  made  and  sold  by  this  Company 
carties  with  it  the  assurance  of  long:  and 
successful  experience. 

500  at  (he  Anaconda  Mines,  Butte,  Mont. 
80  at  th£  Homestake,  Lead,  South  Dakota. 
14  by  Thomas  A.  Edison,  Edison,  N.  J. 

THE  "NEW  INGERSOLL" 

b  the  embodiment  of  all  that  there  is  good  in 
Rock  Drills.  Its  popularity  increases  each  day 


/..  L.  Matiuiox  ^  •>""■  t'i^iaileld,  IS.  J. 
use  n  Class  ■  h"  Air  Cotnprcssor  tacked 
up  oil  tht  wall  for  driving  pncuinntic 
tools  for  Irttering  on  marble  and  aranite. 
11  is  a  convenient  machine  fortnisand 
•similar  work. 


9. 


QUARRY      I 
..BARS.. 


W 

^H  Rock  Drilt  used  tohore  holes iu  granite 
^r  cotumas,  Albany  State  House,  Albany, 
■"     New  York. 


CATALOGUE   NO     41, 

ROCK   DRILLS    Mines,  Quarries,  Tunnels, 
-  -     -      -       --  Contract  Work,  Good  Roads, 

CATALOGUE   No.   32.  £ 

AIR   COMPRESSORS    12  standard  Types  and    | 
'  many  Special  Patterns.    ^ 

CATALOGUE    No     72,  fj 

POHLE    AIR    LIFT    PUMP    WaUr   Works,    | 

^^^^^^=^^^=^^^=^=1^:=^:^^    Railroads.  g 

Factories,  Irrigation,  Etc,  § 

THE  INGERSOLL^SERGEANT  DRILL  CO., 

HAVEMEYER-BUILDING,  NEW  YORK. 


Please  treat  ion  Stoned  I. rii  «» riling  to  advi>iiii«T». 
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STONE. 


nlly  will  be  equipped  with  a  grinding  plant 
111  prepare  lime  for  class  works,  truckers 
ami  farmers,  which  will  employ  25  men,  with 
n  dally  capacity  of  1,000  to  1.5(Xi  Inisliels. 

It  Is  auuounced  that  a  N«mv  Yurk  syudl- 
oale.  believed  to  be  heade«!  by  Richard 
Croker  and  John  C.  Sheehaii.  waa  negotlat- 
lii((  for  an  exteusire  tract  of  land  at  Smith 
Itiddeford.  Me.,  on  which  It  is  proposed  to 
erect  a  large  granite  quarryiug  plant. 

Milwaukee,  Wis.— A  new  company  railed 
tlie  Menoraonee  Falls  Lannoti  Stone  Com- 
pany has  been  organlsjed  by  Messrs.  Lindsay 
and  ITerman.  which  has  piirclinsed  tlie  ex- 
i(  naive  t|uarries  and  property  of  the  Menn- 
iiionee  Falls  Quarry  company.  The  Mi>no- 
uionee  Falls  Quarry  conipnny  wms  owned  by 
Mr.  Smith,  Mr.  Fladlield  and  Mr.  Hennan. 
The  oJHees  of  this  cocmiKiny  will  be  located 
In  }ilihvaukee. 

It  Is  said  tlmt  the  representatives  of  the 
rhlcajro  capitalists  wlio  lately  vl8lte<l  Me- 
KecB  Itocks,  Pa.,  and  viewed  the  Grahiim 
property  have  rec<unmended  its  purchase. 
The  pur)»ose  is  to  ere<U  a  plant  for  the 
nianiifacture  of  roofing  material  and  ce- 
ment. 

Mr.  K.  A.  GledblU  has  engaged  In  the 
monumental  business  at  Alhion,  III.,  siyliiiK 
bis  estnblislimetit  llu*  EiiterprJs*-  Marble 
Works.  Tills  gives  Albion  three  houses 
which  deal  in  or  majjufaclure  marble  and 
granite  tombstones. 

Wauseou.  O.— Rohr  Brothers  bnve  opened 
up  a  store  where  they  will  deal  In  moiui- 
njents  and  building  stone  of  al!  kinds. 

John  Tyrie,  of  Cockeysville,  Md..  lias  pitl 
ill  a  ]ilam  fifr  marble  working  and  will  add 
a  .■i4-horse  [lower  boiler. 

J.  B.  Thomas  has  embarked  in  the  marble 
and  granite  business  Iti  Monroe  City,  Mo. 

Two  new  lliiLestone  tiuarrles  have  been 
opened  on  tlie  farm  of  J.  D.  Hicks  &  Ron, 
near  Wlllliinisiburg,  Pa.,  by  tlie  Clover  Creek 
Limestone  eomiuiny.  C.  M.  Cook  of  Youngs- 
towa,  <)..  tiiaiiager  <»f  tiie  i^unp.'iiiy,  lias  made 
arraugementij  for  tbe  railroad  siding  and 
placing  machinery  needled  for  operation.  The 
same  company  operates  two  quarries  along 
Clover  Creek. 

Omalia.  Neb.— Tbe  .Metz  Bros.  Brewing  Co. 
will  erect  a  new  plant.  New  machtncry  will 
be  purcbased  ami  an  lee  plant  establisherl. 
EBtimated  cost  $2:ir>.(.Mi«. 

St.  Louis.  Mo.— Tbe  Stx-ond  rre.«hy)erian 
Society  will  soon  le.  eontraet.s  fcir  .-i  .^lii.fMKl 
church,  to  be  <'omp]ete<l  liefore  (lie  fall  of 
1800. 

St.  Louis,  Mo,- The  Tyler  Plnee  Presby- 
terian Society  Is  taking  steps  towards  build- 
ing a  $13,000  church.  Uev.  John  B.  Brandt, 
pastor. 

Brownsville.  iViui.  Tin-  .M.  E.  Society 
Soiiib  lias  decided  to  build  a  $liJ.O*H)  church. 
I'lans.  net  preiiareti.  Kev.  T.  J.  Newell,  pas- 
tor. 


ArkadelQhia,  Ark.— Plans  are  being  pre- 
pai-e<l  by  Cbas.  L.  Thompson  for  a  ^30,000 
Jail  to  be  erected  In  Clark  county.  Jon. 
J.   H.   Crawford,  commissioner. 

St.  Paul,  Minn.— Herman  Kretz  &  Co.  are 
preparing  [ilans  for  a  72.xl,'tO  Catholic  church 
to  be  ereeted  in  the  spring. 

Lincoln.  Kans.  The  Lincoln  county  c<mrt 
Imuse  burned.  Loss  $12,000  with  In.snrance 
at  $0,000. 

ticoiKMuowoc,  wis.— A.  S.  Partridge,  who 
fi»r  quite  a  few  years  has  conducted  the 
marble  and  granite  works  in  this  city  and 
at  Klkhoni.  b;is  disposed  of  his  Elkhorn 
plant  and  sold  a  half  Interest  in  his  Ocono- 
riu»wtii>  wiii-ks  to  Thomas  Hiuidford,  the 
business  to  l>e  4'ondu<'te«l  under  the  firm 
name  of  I'artridge  &  Haudford. 

Syracuse,  N.  Y.— Charles  Ilugbes,  of 
Hughes  Sons  &  B.angs.  died  Dec.  18. 

The  tlurrler  Stone  company,  at  Pierre. 
S.  D..  with  a  capital  of  $2(W,000.  Incorporat- 
ors, F.  W.  Lowery,  E.  L.  O.  Aiwl  and  E.  L. 
S«|ulre. 

DecemlK^r  9  David  Scott,  tbe  well  known 
marble  and  granite  dealer  at  Pontiac.  Mich., 
died,  aged  07  years.  Mr.  S<'ott  was  formerly 
located  in  Dunkirk.  New  York,  but  came  to 
Pduliac  a  numlter  of  years  ago.  Mr.  Scott 
lias  lifM^n  prominently  connected  with  the 
Masonic  Fraternity  Ix-ing  an  active  member 
in  the  Knights  Templars.  He  leaves  a  wid- 
ow. 

The  Alexander  McDonald  Co..  recently  In- 
corporati'rl  in  New  Jersey,  will  manufacture 
munuments.  with  .?i;.'i.0(Ki  capital  stock.  A. 
R.  Ba.ster.  of  Trenton.  N.  J.  (802  Centre 
street,  may  be  addressed. 

Henry  Cowell  Lime  and  Cement  Company. 
Principal  place  of  business,  San  Franci.sco. 
Directors.  — Menr>-  Cowell.  S.  H.  Cowell.  Isa- 
bella M.  f^well.  Helen  E.  Cowell,  and  W. 
H.  George,  ail  of  San  Francisco.  Capital 
stock  ?r.4Ml,0<10.  ,<ii]  subscrlbefl. 

Pueblo.  Colo.— The  Madison  Stone  Com- 
pany, with  the  following  directors:  J.  F. 
.Mcl'arllu.  A.  F.  Cole,  .\.  T.  Fisher.  The 
capital  stock  is  J^lu.tKM).  The  new  company 
will  operate  in  the  counties  of  Pueblo.  El 
Pa.so  niirl  Fremont,  with  offices  at  Pueblo*. 
Colorado  Springs  and  Canon  City. 

The  San  Luis  Obispo.  Cal.,  Bituminous 
Itock  Company,  with  a  capital  stock  of  $1,- 
iXio.fKNi.  all  of  wiilch  has  been  subscribed. 
Following  are  tbe  names  of  the  subacriljers 
and  the  amounts  subscribed:  G.  R.  Nichola, 
?l(Hi.700:  F.  Adams,  .|H16.7W:  Alfred  Walker 
$VW.10(\:  J.  A.  Fairchlbl.  $500;  J.  F.  Crank! 
$i;2.ri<iO;  I.  W.  Ilellraan,  *(;2„^>0(i;  W.  J.  Brod- 
rick,  $02,&tXi;  C.  A,  Doblnson,  $lC»y.200;  L 
M.  Kords.  $83.3tKl.  and  E.  V.  Spence,  $02,.500. 

Brou.x  Ciranite  Company  of  New  York 
City;  capital  stock,  JKXOOd.  Directors  F.  H. 
E.  Zimmerman  and  Charles  Zimmerman,  Jr.! 
of  New  York  City,  and  J.  P.  Powers  oif 
Elizabeth.  N.  J. 


I 


I 


lain  0fnc6. 54  to  60 1  Cljoton  St.  CHICftGO.    Eastern  Office  5  Works.  CLllREMONT.  K.  P 

339  Fifth  Ave.,  PITTSBURGH,  Pf\.    332  Seventeenth  St„  DENVER.  60L. 

Please  iiieiittoii  SlosK  when  writing  ti>  mlTertiBere. 


66 


STONE. 


The  Cleveland  Stoae  Gompaay's  p&cklng 
bouse  at  Grindstone  City,  Micli.,  was  dam- 
Rged  J20,000  by  8ie,  Dec.  7. 

James  G.  Lindaey,  superintendent  of  the 
Newark  Lime  and  Cement  Mauuf;ieturing 
Company,  died  at  bis  borne,  Kingston,  N.  Y., 
aged  80  years.  Ele  was  an  able  geologist, 
and  an  autliorlty  on  the  cement-laearing 
rocks  of  New  York. 

Hastings,  Mich.— Asbury  Black,  died  at  the 
age  of  75.  He  conducted  a  granite  and 
marble  business  at  Coldwater  for  twenty- 
five  years  before  coming  to  this  place  in 
1881.  since  which  time  he  had  built  up  one 
of  the  best  known  businesses  In  tbls  line 
In  the  state. 

Maniuette,  Mich.— William  Burt,  one  of  the 
earliest  pioneers  of  the  upper  peuiusula.  In 
1856,  as  United  States  deputy  surveyor,  he 
surveyed  the  land  at  the  head  of  Lalie  Su- 
perior and  among  other  locations  the  site 
of  Dulutb.  He  had  resided  in  thin  region 
since  1846  and  for  the  past  Mty  years  bad 
been  engaged  in  the  mining,  milling  and 
quarrying  industries.    He  waa  73  years  old. 

Joliet,  111.— James  Bruce,  the  pioneer  atone 
quarry  man  of  this  section,  died  Dec.   14. 
He  was  75  years  old.    He  leaves  live  child 
ren  and  a  large  estate. 

Oren  Sherman,  a  resident  of  Chieagu  since 
1836,  and  for  many  years  one  of  the  city's 
most  prominent  business  men.  In  1859  he 
went  Into  the  stone  and  linae  husinea-s  with 
hiB  brother,  Alson  S.,  at  Lcmont  and  Bridge- 
port, subsequently  organizing  the  Illinois 
Stone  and  Llmo  Company,  this  Ann  soon 
afterward  bocomiug  the  Illinoia  Stone  Com- 
pany. Mr.  Sherman  finally  established  him- 
self In  the  marble  and  granite  business  at 
the  head  of  a  stock  company,  which  con- 
tinued until  It  waa  destroyed  by  the  great 
Are  of  1871.  In  1872  he  erected  a  large  man- 
ufactory In  Wabash  avanue,  and  with  his 
sons,  L.  E.  and  Frederick  J.,  organized  the 
Chicago  Marble  Manufacturing  Company. 
This  firm  dissolved  in  1877  and  was  suc- 
ceeded by  the  present  firm  of  Sherman  & 
Flavin. 

Asheville,  N.  C— William  Thompson,  of  the 
granite  firm  of  John  Thompson  &  Son  of 
Quincy,  Mass.,  died  here  Dec.  17.  He  was 
bom  In  Scotland  in  184*2.  but  lived  In  Quincy 
nearly  all  his  life. 

The  Melvln  granite  quarries,  near  Hallo- 
well,  Me.,  have  been  bought  from  George  F. 
^Tiitten  of  Lewlston  by  C.  E.  Tayntor  &. 
Co.,  of  New  York.  The  property  consists  of 
fliity  acres  of  land,  and  (he  new  owners 
say  they  expect  to  make  it  one  of  the  larg- 
eat  quarrying  plants  in  the  country. 

Kankakee,  III.— Bray  ton  &  Kerr  have  taken 
another  six  years'  lease  upon  the  West  side 
•tone  quarry  of  W,  W.  Bird,  which  they 
bare  operated  with  success.  It  Is  their  In- 


tention to  place  in  operation  a  steam  der- 
rick and  a  pumping  plant  of  twice  the  ca- 
pacity of  thai  now  employed-  Next  year  It 
has  been  plnimed  to  deepen  the  quarry  five 
feet,  which  will  give  the  quarrymen  an 
abundance  of  flagging,  which  they  have  been 
fllile  to  produce  in  limited  quantities  only, 
liithcrto. 

Charles  Burkett  has  bought  a  half  Inter- 
I'St  In  tlu'  marble  and  granite  business  with 
''h.irles  Strong  at  Belvldere,  HI. 

Independence,  O-- Levi  Wolfe  closed  a  bar- 
gain for  two  acres  of  ground  for  quarry 
land  at  the  modest  price  of  $1,000  per  acre. 
There  i.s  00  feet  of  solid  rock.  15  feet  of 
stripping. 
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Eau  Claire,  Wis.— Geo.  F.  Penn  has  p 
chased   the   marble   works   formerly   owned' 
by  the  late  Robert  Wilkie. 

Aurora,  III.— There  has  been  another 
change  at  the  Broadway  stone  quarry  and 
Cal  iClddle  is  now  sole  proprietor.  Hie  late 
partner  was  G.  F.  Doetchman. 

The  Freeport,  Me.,  stone  quarry,  formerly 
the  property  of  E.  B.  Mallette,  was  sold  at 
auction  to  Wm.  L.  Noyes.  of  Pownel  for 
12.000. 

Shea  &  McGeary,  granite  and  marble  deal- 
era  of  Findlay,  0..  base  dissolved  partnep*| 
ship.    James  Shea  having  purchased  the  lo^ 
terest  of  K.  A.  McGeary.   will  conduct  thfl 
business  at  the  same  place,   and   will  p« 
iu  a  large  stock  of  the  latest  designs.. 

The  question  of  building  a  new  court  houi 
at  Dlxou,  III.,  will  be  brought  np  at  or 
i»f  the  nu*eting9  of  the  board  of  Buperrla 
ors  next  year  for  things  are  getting  In  sue 
shape  thnt  something  must  be  done  to  pr 
Ipct  the  documents  of  the  country. 

Toledo.  O.— The   St.    Anna's  Catholic   So 
doty  will  build  a  church  in  the  spring. 

Sheffield.  Teun.— Gen.  Wheeler  has  intro^l 
duced  a  bill  in  Congress  providing  for  Um 
l^uilding  of  a  bridge  across  the  Tennessee 
river  at  this  place. 

Smithvlllo.  Tex.— The  Indiana  Bridge  Co., 
of  Indianapolis.  Ind..  has  received  the  con-  ^ 
tract  to  construct  a  $23,500  bridge  across  thflH 
Colorado  river  at  this  place.  V 

Jackson,  Miss.— The  city  wlU  constnict  a 
iwo-apan  "Melan"  bridge  100  feet  wide,  also 
will  build  a  Rm.nller  rolled  girder  bridge. 
Bonds  for  $20,000  will  be  Issued  to  pay  for 
the  work  projected.  Wnlter  G.  Kirkpatrick, 
city  engineer,  D.  P.  Porter,  city  clerk.  _ 

Ijexlngton.   Mo.— A    bill    has    been    Intnv  ■ 
duced  by  ex-Senator  Cockrell  to  provide  for 
the  construction  of  a  highway  bridge  over, 
the  Missouri  river  at  this  place. 
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Chelsea.  la.-  A  bridge  over  the  Iowa  river 
will  be  built  nt  this  place  soon. 

Carrollton.  Ky  — The  Carrall  fiscal  court 
has  appropriated  ^20.000  towards  tho  build- 
ing of  the  bridge  over  the  Keutucky  river 
at  this  plaee. 

Keokuk,  In.— The  question  of  a.  high  bridge 
across  the  Mississippi  river  at  this  point  it 
again  belog  agitated. 

Qulney.  111.— The  Burlington  Road  will 
make  coneiderable  improvenjents  to  cost 
about  $1,000,000  at  this  place.  They  inolude 
a  new  bridge  across  the  Mississippi  river. 

Indianapolis,  Ind.— The  arrangements  are 
nearly  completed  for  the  orgnnlzaliou  of  a 
new  company  for  the  purpose  of  building 
a  bridge  across  the  Olilo  river  l>etween  Ghen 
and  Vevay,  Ind.,  <x>nnecting  the  Kentucky 
and  ludinnu  systems  of  the  Black  Diamond 
railway. 

Pittsburg.  Pa.— There  are  rumors  that  a 
bridge  is  to  Ih*  built  across  ihe  Allegheny 
river  at  a  point  opposite  Asplnwall. 

K.  B.  Hnrvey,  Puuta  Gorda,  Flu.,  wanta 
to  buy  cable  or  %vire-rope  conveying  equip- 
ment for  handling  lighters  back  and  forth 
from  deep  water  to  warehouse  on  shore. 

Lime-kiins.— R.  P.  Pearson,  Parsons.  W. 
Va.,  wants  Inforniation  and  estimates  on 
Ironclad   time-kilns. 


Relic  of  the  Stone  Age. 

About  a  mile  cast  of  the  Dumbarton  rock. 
Ill  the  Firth  of  Clyde,  a  dwelling  on  piles 
ur  crannog,  has  been  discovered  below  high 
water  mark,  some  50  yards  from  low  water 
mark.  It  is  184  feet  in  circnmfcrence,  the  out- 
er circle  of  piles  being  of  oak  wood,  sharp- 
ened with  stone  axes.  The  transverse  l)eams 
and  floor  are  of  oak,  willow,  birch,  elder  and 
tranches  of  fir.  birch  and  hazel,  and  bracken 
(ferns),  moss  and  chips.  Tn  the  refuse  heaps 
outside  the  crannog  wre  found  the  bones  of 
stags,  cows,  sheep,  sijjns  of  fire,  many  fire- 
stnncs,  and  a  whitestone  or  hone.  Near-by 
was  a  canoe  35  feet  long  by  four  feet  wide, 
bololwcd  from  single  trunk  of  oak.  The  cran- 
nog is  the  first  yet  found  in  an  estuary,  and 
it  evidently  dates  from  the  stone  age;  there- 
fore, it  seems  earlier  than  others  yet  found  rn 
the  British  isles. 


They  Had  No  Derricks 

The  method  of  erecting  Egyptian  obelisks 
has  long  puzzled  die  student  of  Egyptian  ati- 
liquities,  and  the  numerous  documents  and 
wall-pictures  found  don  ol  explain  it.  In  a 
late  issue  of  "Construction  Moderne,"  Mr 
J.  C.  Kruseman  suggests  a  possible  method  of 
handling  blocks  of  stone  weighing  as  much 
iis  1,000  tons,  and  sometimes  tji  feel  high 
and  10  feet  square  at  the  base.  These  blocks 
were  also  placed  on  pedcsals  considerably 
raised  above  the  actual  level  of  the  soil. 

Mr.  Kruseman  finds  that  these  obelisks 
were  generally  placed  in  front  of  pylons  or 
temples.  He  Ijclieves  that  the  Egyptians  hrst 
built  a  sligluly  inclined  causeway  of  sand  or 
other  material,  equal  in  height  at  one  end  to 
the  obelisk  to  be  erected,  ending  at  the  end 
in  a  strong  Avooden  crib,  and  leaving  a  space 
between  the  crib  and  the  temple  for  the  obe- 
lisk. The  base  was  then  built  and  the  space 
between  the  temple  and  the  crib  was  about 
halt  filled  with  sand,  and  on  the  face  of  the 
crib  a  strong  inclined  chute  was  constructed 

ading  to  the  bate.  The  obelisk  was  then 
rolled  up  the  incline  on  hard  wooden  rollers, 
and,  with  lack!  leading  ot  the  temple,  it  was 
then  allowed  to  tilt  over  the  front  of  the  crib, 
falling  into  the  sand  and  guided  by  the  chute. 
By  slowly  and  carefuly  digging  away  the 
sand  and  hauling  on  the  top  of  the  obelisk 
it  would  thus  be  gradually  sunk,  until  tt 
would  finally  rest  on  its  base. 
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BOOKS  AND  PERIODICALS 


OLE)  GLORY  SEltlES.  by  Edward  Strate- 
meycr:  Cloth  Ilustrated.  Lee  &  Sbepard, 
Publishers;  Boston. 

The  i^nrtH?!' of  Larry  Ruswll,  nw  rfconUd  in 
"Under  Dewoy  at  Manila."  hns  Im-pii  the  bit 
of  the  season  niuoug  juveiiili-.s,  the  publlBh- 
ors  having  been  unable  ti>  keep  pace  with 
their  orders,  und  now  wimes  a  cotupaulou 
volume  which  bi<ls  fnlr  to  rival  its  predec- 
essor in  prtpiilarity.  All  who  have  followe<l 
the  fortunes  of  Larry  will  be  Interested 
equally  in  the  adventures  of  Ben.  his  older 
brother,  and  his  friend.  (jiHiert  Pennlnjrton, 
and  the  many  exciting  si-eius  through  which 
they  pHsse<i  during  their  service  in  tlie  army. 
Ben  enlisted  in  a  New  York  volunteer  regi- 
ment, while  Gilbert  jointnl  Colonel  Koose- 
velt'R  fnniotis  Hough  Riders,  nud  both  were 
among  those  selected  for  active  service  In 
Cuba.  Their  life  tn  ojimp.  the  voyage  across 
from  Tampa,  the  binding  at  liaiquirl,  the 
capture  of  El  Cnuey,  the  <'harge  at  San 
Juan  hill  are  alJ  vividly  described.  While 
the  story  Is  li^il  of  life  ami  Incident,  the 
historical  portion  has  not  been  n{>glecteil  by 
the  author,  who  has  verified  his  facts  fi^m 
the  official  report.s  of  the  commanding  offi- 
cers, suppienienthig  these  with  niirratlons 
from  the  personal  exijcrienees  of  men  who 
took  part  in  the  Cul)aiJ  campaign.  The  book 
Is  good  healthy  rending,  fllled  with  patriot- 
ism and  alive  wbh  stirring  Incident. 

STORiES  OP  THE  AMERICAN  REVO- 
LUTION. Second  series;  By  Everett  L.  Tom- 
liucsou;  Cloth  Illustrated.    [Price  $1.25.] 

These  interesting  stories  of  our  forefathers 
are  not  tlie  hackneyed  ones  which  have  lieen 
used  In  the  jvopular  histories  for  jrenerations, 
but  they  are  the  result  of  Dr.  TomiJn.sion's 
research  among  tlie  archives  of  ri'Vnhitionary 
times.  Like  those  in  the  prectHliag  volume. 
the  basis  of  each  story  is  LL-^torically  cor- 
rect, and  told  in  the  authnr's  attnictive  style 
They  are  doubly  interesting  to  the  young 
reader.  Dr  .Tondinjton  says.  "There  is  no 
deep  love  of  country  without  n  thorough 
appreciation  of  what  it  has  cost  lo  f.mnd 
and  develop  the  laud  we  love."  aud  tins 
volumr-  Is  an  endeavor  to  shnw  sometlung 
of  the  price  our  fathers  paid  that  we  might 
have  a  country.  The  stories  are  not  only 
of  value  to  the  liousehnid.  Inn  will  make 
very  attractive  .supplcmentarv  reading  for 
schools.    (Price,  $1.00.] 

American  Cements,  bv  Uriah  Cummings 
Published  by  Rogerf  '&  Manson,  Boston. 
Price  $3.     Orders  solicited  by  Stone. 

No  subject  is  more  interesting  to  engineers, 
contractors  and  builders  than  one  dealing 
with  Limes,  Mortars  and  Cements.    AmericA 


IS  the  greatest  producer  of  rock  cement,  and 
the  champion  defender  of  its  quality  is  the 
author  oi  this  treatise.  Mr.  Cummings'  pur- 
pose in  writing  this  book  was  to  set  forth 
the  claims  and  merits  of  hydraulic  cements, 
or  natural  cements,  as  they  are  known  in  con- 
tradistinction to  the  artificial  products,  de- 
nominated Portland  cements.  That  he  has 
made  a  thorough  and  conx'incing  work  ol  it 
none  will,  or  can,  dispute,  who  will  read  him 
tlioiighll'ully  II  is  sufficient  for  our  reference 
to  this  treatise  to  simply  call  attention  to  the 
fact,  that  the  author  is  exhaustive  in  both  the 
theoretical  and  practical  consideration  of  his 
subject.  VV'c  commend  the  work  as  authori- 
tative in  its  classification,  its  analysis  and  its 
practical  information.  Everyone  interested 
in  the  subject  of  cement  of  whatever  quality, 
must  possess  this  work  lo  be  the  best  in- 
formed regarding  it. 

The  complete  novel  in  the  January  issue 
of  Lii>i>incott's  is  "The  Mystery  of  Mr.  Cain." 
by  Miss  Lafayette  McLaws,  daughter  of  the 
Confederate  general  of  that  name.  The  scene 
is  in  Georgia,  and  the  plot  is  so  uncommon 
that  to  reveal  it  would  be  unfair  to  the 
reader. 

The  industrial  evolution  of  mankind,  chiefly 
through  which  civilization  has  reached  its 
present  stage,  is  dsecribed  by  James  Collier  m 
an  interesting  article  in  Appietons'  Popular 
Science  Mor.thly  for  January.  The  gradual 
growth  from  tlie  primitive  nomad  to  the  mod 
ern  industrialist  is  carefully  followed  out  in 
detail. 

"A  great  .\trerican  Sculptor"  is  the  title 
of  an  article  in  the  American  Monthly  Re- 
view of  Reviews  for  January,  in  which  Miss 
l^aura  Carroll  Dennis  describes  the  work  and 
career  of  lliat  rising  young  genius,  Mr. 
•George  Grey  Barnard.  The  article  is  itlu>- 
trated  with  photographs  taken  especially  tor 
'he  Review. 

An  unique,  and  withal  very  interesting 
booklet  is  "Short  Sermons  on  Stone,"  detiv 
crcd  in  time,  for  a  holidav  greeting  to  iti 
iriends.  by  the  Cleveland  Stone  Co.  This  odd 
and  excellent  hit  of  sense  and  sentiment  can 
not  be  described  in  a  way  to  make  a  clear 
mental  picture  of  its  peculiar  charactcr-*-one 
must  see  it  to  comprehend  its  unfold- 
ing of  art  ni  advertising  in  printing  and 
in  typography.  The  editorial  genius  who 
has  ■■  sermonized  "  so  wisely,  so  tritely, 
and  so  eloquently  blazcns  forth  not  a  whit 
less  remarkably  in  the  work  shown.  thaOj 
docs  the  freehand  artist,  the  photographer, 
the  engraver  and  the  printer,  who  collectively 
have  embellished  this  really  superb  pro«luc 
lion. 
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/^UR  Stone  Working  Machinery  is  built  expressly  to 
^^  cut  the  cost  of  the  cutting  of  whatever  it  is  set  to 
cut,  and  in  this  it  is  wonderfully  successful.  We  build 
as  well  as  we  know  how  to,  and  we  have  been  doing 
so  for  more  than  twenty-five  years,  about  everything  in 
the  line  of  such  machinery  and  its  accessories. 

We'd  like  to  mail  you  our  recent  Booklet.     Shall  we 
do  so? 


L-incoln  Iron  ^orks, 


r^cw  "Yo**!*  Office : 
RavcmcTcr  Building. 


..Rutland,  Vt. 


^■°°'  ""-^     FILES  AND  RASPS  ^  ^ 


HAHMACHER,  SCHLEHMER  &  CO., 

IMPORTERS, 


209  BOWERY 


NEW  YORK. 


AIR  Brush 


The  New  Art  Tool  f-i"-— ^-'-^'--'^^'p 


the  artist  has  j'ct  found. 

It  is  Used  in  the  many  branches  of  art. 

If  you  wish  to  improve  your  half-tone  work  there  is  nothing  equal 
to  the  Air  Brush. 

If  you  wish  to  improve  your  designs  use  the  Air  Brush, 
f      If  you  want  fine,  attractive  work,  which  excels  everything  else,  use   the   Air   Brush   and 
yon  can  have  it. 

Beware  of  imitations.     The  sharks  are  on  the  market  with  their  inferior  instrutuents.    The 
only  genuine  is  made  at  Rockford,  111.    Write  for  circular  free.    Address, 


FOR 
ART  WORK. 


THt  AIR  BRUSH  MFG.  GO., 


142  Nassau  St.,  Rocktord,  l!L,  U.  S.  ft. 


I'lease  niorition  Stomc  whua  wriliiit;  Ui  Hdv()rti.si-r». 


T£^^-s(5?!!^w^^Ssft=^S»" 


The  demand  for  slate  continues  quite  fair  at 
Poultney,  Vl.,  with  better  prospects  for  the 
coming  year  than  for  many  years  past.  The 
action  of  the  syndicate  in  disbanding  had  a 
good  effect,  in  cleaning  out  the  old  stock, 
much  of  which  had  been  carried  allogether 
too  long. 

Five  large  slate  quarries  at  Wind  Gap,  Pa., 
will  soon  be  worked  again,  after  a  long  sus- 
pension of  operaiion. 

We  are  informed  that  negotiations  are  in 
progress  for  an  increased  development  of  the 
slate  quarry  interests  at  Rockmart,  Ga.,  and 
that  steps  are  being  taken  to  increase  the  cap- 
ital there  invested  with  a  view  to  incrcasmg 
the  slate  plant  and  greatly  enlarging  the  ca- 
pacity of  the  slate  quarries.  Slate  roofing  and 
other  ^late  products  will  be  manufactured,  in- 
cluding marblcized  slate  mantels,  blackboards, 
etc. 

It  is  proposed  to  establish  a  large  number 
of  agencies  of  these  quarries  in  all  cities  south 
of  the  Ohio  river,  also  at  Chicago,  St.  Louis, 
Cincinnati  and  in  the  large  cities  west  of  Chi- 
cago and  the  southwest.  Agents  will  also 
be  appoiirleil  in  Europe,  and  the  trade  in  tlvt 
south  adjacent  to  the  quarries  w^ill  be  ener- 
getically pushed. 

This  inexhaustible  and  compact  body  of  slate 
located  in  northwest  Georgia  in  Polk  county. 
near  the  town  of  Rockmart.  The  quarries 
arc  well  situated  for  transportation  in  any  di- 
rection, south,  north,  east  or  west,  or  to  th'i 
seaboard  for  shipment  to  Europe.  It  is  said 
that  it  is  so  located  that  it  can  control  the 
largest  area  of  purchasing  territory  of  any  of 
the  great  slate  deposits  of  this  country.  The 
splendid  climate  will  enable  the  quarries  to 
he  worked  all  the  year  around,  while  th-^ 
cheap  labor  of  the  south  tind  other  advan- 
tages will,  without  doubt,  insure  success. 

On  account  of  the  extensive  shipments  of 
slates  which  are  taking  place  local  export 
agents  arc  desirous  of  adding  slate  accounts 
to  their  representation  for  local  export  trade 
says  the  N.  Y.  J'n'l.  of  Com,,  but  the  difii- 
culty  met  with  is  that  roofing  sbte  is  mostlv 
all  sold  directly  abroad  by  the  quarrymen  ami 
a  very  small  portion  of  the  buiiines  is  found 
among  local  export  merchants,  and  if  they 
do  receive  an  order  of  any  consequence  wher'? 
the  slate  should  be  bought  is  usually  stated  by 
the  purchasers.  The  extraordinary  growth  of 
export  business  in  slates  is  very  noticeable 
An  oportunily  for  its  development  was  given 


by  the  strike  in  Wales  and  the  prolonged  sus-  H 
pension  of  work  which  followed.  Advantage  " 
was  taken  of  this  condition  by  American  quar- 
rymen  and  a  foothold  abroad  has  been  se- 
cured. It  is  claimed  that  the  finest  quality  ot 
Welsh  slate  is  better  than  the  American, 
though  quarrymcn  in  this  country  are  not  will- 
ing to  admit  this.  This  quality,  however,  has 
only  a  very  limited  sale,  owing  to  its  high 
price,  and  the  ordinary  grades  of  roofing  slate 
are  very  similar  to  the  American  slates  which 
arc  sold  at  a  lower  price.  So  far  Great  Brit- 
ain has  been  the  chief  customer  for  American 
slate,  though  sinall  quantities  have  been  sent 
to  Gennany,  France  and  Denmark.  The 
growth  of  the  trade  is  shown  by  the  fact  that 
the  exports  to  the  United  Kingdom  in  the 
fiscal  year  ending  June  JOth,  1893,  amounted 
to  only  $1,400,  but  in  1897  they  had  jumped 
to  $695,980.  Of  the  total  value  of  $1,370,075 
in  slate  shipped  from  the  United  States  to  all 
countries  in  the  fiscal  years  1898  fully  $900,000 
went  to  the  United  Kingdom.  During  the 
ne.xt  fiscal  year  it  is  likely  much  more  slate 
will  be  sent  to  that  country,  as  the  port  of 
New  York  has  already  shipped  there  during 
the  four  months  from  July  ist  to  October  31st  f 
nearly  $245,000  worh  of  slate,  which  compares 'B 
with  $557,099  in  the  whole  fiscal  year  ending 
June  30th,  1897.  There  have  also  been  hsip- 
nients  from  Philadelphia  and  Baltimore  as  ^ 
well  as  from  other  minor  ports.  New  York  fl 
rmains  the  chief  exporting  port.  The  main  ■ 
point  now  is  to  retain  the  trade  which  the  dif- 
ficulties of  the  English  quarrymen  have  put 
in  the  hands  of  the  Americans.  It  has  been 
suggested  that  it  would  be  well  to  establish 
a  central  selling  agency  in  London,  with  a 
warehouse  where  different  varieties  of  .Ainen- 
can  roofing  slate  could  be  kept  on  exhibtion, 
with  sufficient  stock  to  fill  orders  needed  at 
short  notice.  To  do  this  would  of  course  re- 
quire the  co-operation  of  a  number  of  pro- 
ducers, amonn  whom  the  necessary  expense 
could  be  divided. 

The  Grand  Central  Slate  Company,  Pen 
.Argyle.  Pa,,  quarried  a  block  the  like  of 
which  has  never  been  mined  at  any  quarry. 
The  block  was  taken  out  of  their  big  bed  and 
measured  in  the  rough  11  feet  6  inches  by  4 
feet  6  inches  and  19  inches  in  thickness.  It 
was  split  in  two  before  being  hoisted  to  the 
landing.  Two  lengths  of  blackboards  were 
made  out  of  the  block,  5  feet  9  inches  by  4 
feet,  and  5  feet  3  inches  by  4  feet  respectively, 
the  total  production  of  the  block  being  110 
blackboards,  aggregating  2,376  square  feet  or 
surface. 
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Gang  Saws,  Planers  of  Every  Description,  Rubbing 

Beds,    Soft   Stone  Saws,  Jenny   Lind 

Polishers,  Derricks,  Lathes,  Etc. 

F.  R.  PATCH  MFG.  CO.. 

RUTLAND,  VT.,  U.  8.  A. 

Chicago  Office,  19  &  21  S.  Canai,  St.,  Baltimore  Office,  110  S.  Howard  St 

Tel.  Main,  5028.  Telephone  No.  2020. 

F.  B.  MACOMBER.  Agbnt.  HENRY  H.  MEYER.  Agent. 

Please  mootion  STOin:  wben  wriHng  to  adTertiaen. 


MARBLE  AND  GRANITE 


Granite  Cutters*  Demands. 

The  Granite  Cutters'  uion  has  notified  tiie 
manufacturers  of  New  England  that  a  new 
bill  of  prices  will  be  asked  for  March  I. 

The  bill  contains  many  changes  from  the 
present  schedule,  chief  among  which  is  the 
demand  for  an  eight  hour  day.  At  present 
tlie  men  work  nine  hours  on  five  days  of  ttic 
hours  a  week,  and  five  hours  Saturday  mak- 
ing fifty  hours  a  week. 

The  men  nsk  that  the  pay  of  skilled  work- 
men be  not  less  than  30  cents  an  honrfi  and 
that  ail  work  not  specified  in  the  bill  .shall  be 
cut  by  the  hour.  The  minimum  price  now 
paid  is  24c. 

A  weekly  pay  day  also  is  asked  and  in  case 
of  overtime  work,  (he  workman  is  to  be  paid 
lime  and  a  half.  Another  request  is  that  there 
shall  noi  be  more  than  two  apprentices  to 
every  gang  of  13  journeymen  shall  be  al- 
lowed, and  that  cutters  55  years  old  or  older, 
not  capable  of  doing  an  average  day's  work, 
may  make  their  own  terms  with  the  employer, 
subject  to  the  approval  of  the  union. 

A  strong  contest  will  undoubtedly  be  waged 
if  a  satisfactory  settlement  is  not  arrived  at. 
The  manufacturers  have  asked  that  if  it  is  im- 
possible to  arrive  at  a  definite  conchjsion  by 
March  i.  the  men  will  keep  at  work  mider 
the  old  bill  until  the  details  of  the  new  have 
been  amicably  adjusted. 

^ ^^—m^ 

Greater   New   York's   Granite   and 
Marble   Industries. 

The  marble  trade  has  assumed  large  propor- 
tions in  New  York,  and  this  point  is  now 
the  centre  from  which  manufactured  marble 
is  sent  all  over  the  country.  There  are  in  New 
York  and  vicinity  some  fifteen  large  concerns 
which  deal  extensively  in  manufactured  mar- 
ble, and  which  conduct  likewise  the  business 
of  its  manufacture.  Thej'^  import  large  quan- 
tities of  marble  annually  from  Carrara,  Sienna 
and  various  Italian  cities,  and  consume  a  vtst 
quantity  of  the  .-Kmerican  marble,  which  finds 
it."^  chief  use  for  building  purposes. 

The  use  of  while  marble  for  fine  buildings 
has  given  an  impetus  to  the  trade  recently, 
though  it  has  always  been  an  important  one. 
U  is  estimated  that  more  than  200,000  cubic 
feet  of  white  marble  will  be  used  in  this  city 
alone  within  the  next  j'ear,  and  as  the  local 
dealers  and  contractors  will  supply  much  that 
is  required  eUewherc,  the  aggregate  business 
done  by  lliem  will  run  into  the  million  of  dol- 
lars. In  addition  to  the  marble  sold  for  build- 
ing purposes,  the  local  firms  do  an  extensive 
business  with  the  manu/acturers  of  fine  mon- 


uinenis.  They  maintain  large  works  at  which 
employment  is  given  to  between  two  thou- 
sand and  twenty-five  hundred  men.  Design- 
ers, clerks  and  agents  bring  the  number  of 
persons  employed  by  this  industry  up  to  three 
thousand  or  more  men. 

Those  who  are  connected  with  the  trade  say 
ihat  the  signs  at  present  point  to  a  more  gen- 
ital use  of  marble  for  building  than  has  ever 
before  been  known. 

.Mthdugh   the   city   proper    has    developed 
granite  quarry  within  its  bounds,  still  this  in-, 
dustr"    likr  nearly  all  others,  is  making  Nev^l 
York  its  headquarters.       The  product  of  the 
granite  quarry  can   be    roughly  divided   into 
ihrcc  classes — monuments,  building  and  road- 
making.    The  finest  grade  of  natural  stone  i%\ 
necessary  for  monument  purposes,  and,  while 
the  quarries  from  which  this  material  is  ob- 
tained are  located  elsewhere,  they  are  repre- 
sented in  headquarters  in  this  city,  and  con- 
duct both    selling    and     finishing    operations 
from  this  point. 

The  total  product  of  finished  granite  for 
monument  purposes  last  year  is  estimated  at 
5.000,000,  and  the  amount  used  for  road  and 
buildmg  purposes  will  exceed  that  silm  many 
times.  New  York  is  the  largest  user  of 
building  granite  in  the  country,  and  ail  the 
large  producers  have  offices  here,  sending 
their  salesmen  to  all  parts  of  the  country. 
Maine,  Connecticut,  and  other  States  supplj* 
iNew  York  with  its  granite,  the  easy  wter 
transportation  making  this  a  natural  point  for 
>hij)menL 

The  crushing  of  granite  for  street  purposes 
is  of  comparatively  recent  development,  and 
the  product  used  here  is  mostly  quarried  and 
crushed  along  the  Hudson  River.  It  is  this 
demand  that  is  aiding  so  materially  in  the 
destruction  of  the  Pali.sades  and  other  histor- 
ical points  further  up  the  Hudson. 

X  ne  New  York  dealers  are  called  upon  to 
figure  upon  all  of  the  largest  contracts  for 
granite  required.  The  local  demand  lor  gran- 
ite is  exceedingly  large  at  present,  and  i.s 
growing  a!!  the  time.  Various  fine  offices  struc- 
tures which  have  been  up  in  the  last  few  years 
have  served  to  attract  attention  to  the  peculiar 
beauty  of  granite  for  building  purposes,  and 
its  durability  is  likewise  a  feature  which  com- 
mends  it. 

lis  general  use  is  indicative  of  the  sub- 
stantial character  to  which  modern  architec- 
ture aspires. — "Htyr  York  Tribune 


The  increase  in  ihc  amount  of  granite 
shipped  from  Hardwick.  Vt.,  goes  on  steadily 
from  month  to  month,  and  there  is  no  bel- 
ter indication  of  busines  than  this. 
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Stone  Machinery 


Planers, 
Headers, 
Saw-gangs, 
Derricks, 
Power  Hoists, 
Rubbing  Beds. 
Overhead  Cranes, 

Steun  or  Electric.) 


FOR  QUARRY 

Wardwell 
Double-Gang 
Channelers. 

Knobel  Wire 

Rip  Saws. 

Complete  Plants 
Erected 
Ready  to  Run 
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HalloweO,  Me. — A  deal  has  been  coiisum- 
mated  in  Hallowell  which  will  develop  another 
granite  business  in  this  city  which  will  be  one 
of  the  largest  in  New  England  if  the  present 
plans  are  carried  out.  The  Melvin  quarry 
property,  situated  on  the  western  outskirts  of 
the  city,  has  been  purchased  from  George  F. 
Whitien  of  Lewiston  by  C.  E.  Tayntor  &  Co.. 
of  New  York.  The  property  consists  of  6o 
acres  of  land.  The  quarry  itself  has  been 
opened  for  many  years,  but  has  been  but  par- 
tialy  devolopcd.  The  quality  of  the  granite 
from  this  quarry  is  excellent-  George  B. 
Lord,  who  has  been  connected  with  the  Hal- 
lowell  granite  industry  for  several  years,  is  a 
party  to  the  deal  and  will  be  the  superintend- 
tnt  of  the  Hallowcll  end  of  the  business.  No 
exact  figures  have  been  made  public  to  de- 
note the  magnitude  of  the  operation,  but  it  is 
confidently  asserted  that  it  will  be  on  a  large 
scale. 


Denison,  Tex. — One  of  the  best  granite 
finds  in  the  Indian  Territory  has  bene  made 
on  the  Ward  place,  eight  miles  north  of  Tis- 
homingo. A  fine  quary  of  granite  has  been 
discovered  which  compares  favorably  with  the 
granite  quarried  at  Quincy,  Mass.  A  test  ot 
the  stone  has  been  made  by  acid,  and  all  Its 
qualities  are  reported  as  good  as  the  Qtiincy 
product.  This  is  one  of  the  highest-priced 
granites  in  America,  and  it  is  believed  th.it 
when  the  Tishomingo  granite  is  put  on  Hie 
market  it  will  have  a  ready  sale  and  the  de- 
mand for  it  be  strong. 

A.  B.  Niles  recently  returned  from  the  Wal- 
lowa marble  fields,  where  he  spent  about  lo 
days  investigating  the  merits  of  the  marbk 
deposits  found  near  Joseph,  says  the  Walla 
Walla  Statesman.  He  engaged  help  and  made 
careful  observations  at  several  points  and  wa^ 
so  favorabily  impressed  that  he  located  several 
claims.  He  also  located  a  granite  ledge  dis- 
covered by  Mr.  Vinson  a  few  weeks  previous, 
in  the  vicinity  of  the  marble  deposits.  This 
granite  of  gray  and  salt  and  pepper  color  has 
every  appearance  of  being  equal  to  the  Ver- 
mont granite  of  like  color.  It  will  be  tested 
both  for  texture  and  working  qualities.  The 
citizens  of  Joseph  are  anxious  to  .see  their 
marble  and  granite  placed  on  the  market,  and 
Niles  iSi  Vinson,  of  this  city,  feel  confident 
that  their  firm  will  be  justified  in  opening? 
the  (|u.irries. 

The  granite  cutters  of  Georgia,  who  seceded 
from  the  national  in  1894  and  formed  a  south- 
ern union,  have  returned  to  the  national  body, 
and  thereby  been  able  to  secure  agreements 
in  three  granite  centers  of  Georgia,  which  call 
for  the  employment  of  union  men  only. 

1  he  granite  industry  of  Elbert  county,  Geor- 

gi.i  will  now  take  on  new  life,  says  the  Macon 

Telegraph.     Blood   fronj   Maine    has    mixed 

with  that  from  Georgia  and  we  predict  a  wave 

of  prctsperiiy  in  the  atone  ot  Elbert  never  be- 


fore realized.  Elbert  has  as  fine  granite  as  can 
be  found  in  the  country,  and  already  finds 
ready  sate  for  it.  Under  the  new  regime  it 
will  be  more  popular  than  ever,  and  will  be 
pushed  into  every  state  in  the  union. 

The  granite  manufacturrs  of  Quincy  and 
other  places  have  had  considerable  trouble  be- 
cause of  the  rough  handlin  that  boxed  gran- 
ite received  in  transit  on  Ih  cars  and  in  de- 
livery to  the  customer,  in  many  cases  the 
boxing  has  been  smashed  and  corners 
knockeu  off  the  granite  when  delivered,  which 
means  a  claim  for  damages,  and  in  some  cases 
a  lawsuit  before  ih  manufacturer  gets  Ws 
money.  To  try  and  remedy  this  evil  the  Quin- 
cy manufacturers  have  appointed  a  committee 
lo  meet  a  like  committee  from  the  Barre  man- 
ufacturers, to  try  and  remedy  this  evil. 

Millord.  Mass. — Ross  Bros.'  new  quarries 
on  Cedar  street  promise  to  be  easily  worked, 
the  stone  rising  in  huge  walls  from  75  to  too 
feet  above  the  level.  The  firm  has  purchased 
a  strip  of  land  running  to  the  border  of  Echo 
Lake,  and  claim  there  is  more  stone  therein 
than  in  any  other  quarry  in  Milford,  and  near- 
ly as  much,  if  not  more  than  in  all  the  others 
combined.  The  stone  is  of  the  pink  shade  pe- 
culiar to  Milford  granite  and  is  regarded  as 
a  great  find. 

The  Metallic  Monument  Co.,  of  Toronto. 
Ont.,  was  organized  and  incorporated  in  May, 
1896,  with  an  authorized  capital  of  $45,000. 
Whatever  was  the  reason,  whether  because 
people  preferred  granite  and  other  stony  sub- 
stances for  memorial  purposes,  or  what,  it  ap- 
pears too  true  that  the  metallic  headstone 
business  has  been  a  failure  and  the  company  is 
in  financial  trouble.  Recently,  suits  were  in- 
siituled  by  creditors,  judgments  obtained,  and 
now  the  bailiff  is  m  possession. 

A  strata  of  fine  marble  has  been  discovered 
near  Nettleton,  Mo. 

Sullivan.  Me.,  shippd  during  the  past  sea- 
son 38,350  tons  of  granite,  mostly  in  curb- 
ing and  paving.  This  is  the  smallest  season's 
shipment  for  several  years,  but  prospects  are 
good  for  next  year.  Franklin  and  Sullivan 
have  loaded  153  vessels  during  the  past  sea- 
son. 


Liability    of   Terminjition    of   Indefinite 
G>ntra.Ct. 

When?  one  had  been  eugapc.>d  in  fumtsh- 
tng  tabor  and  niaterials  and  In  superlatend- 
tng  work  in  the  repairing  and  erection  of 
buildings  for  jinollKM-,  under  an  arrangement 
for  no  dffrnUe  piTiod  In  the  future,  nor  for 
the  rppafr  or  prectiou  of  any  particular  buUd- 
injfs,  he  was  entitled  to  maintain  an  action 
for  what  was  due  him.  Imuiedtateiy  on  hav- 
ing elected  to  terminate  such  arrangement. 
— Quin  vs.  Bay  State  DJst.  Co.,  Mass.,  50 
N.  E.  Re{«.,  («7. 


HOISTS  AND  DERRICKS 


OF  aTBICTLV  THE  BEST  DESION. 

8TEA1C.                 H 

8TBEL  OR 

BLEOTRIO.           11 
BELT,                  jMa 
HORSE  AND      HR 

BAND        Sri 

TIMBER. 

OUT. 

BTIFZ-LEO. 
S_          TUBULAR, 
yk^     CRAICE  AKD 

POWER            ^^J 

n»'  tRAVELLINO 

H0IBT8.           ^<¥^^—-    DEHRIOEe. 

CATALOGUe. 

liERioAN  Hoist 

&  Deriior  Go. 

8T.   PAUL.   MINNeaOTA. 

Chicaoo.  60  So.  CTbdaI  St.    New  York.  Hhvc- 

meyer  Bldg.    Nkw  Ori.kanh,  Hpnnen  B  &%. 

DbiiIgRs  and  Hoisting  niactiliiBS 

FOR  QUARRYMEN  AND  CONTRACTORS. 

Steam  Hoisting  Rngines. 
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A  Prospering:  Concern. 

A  firui  that  enjoyed  a  good  share  of  prosper- 
ity last  year  is  the  Dobbie  l-'ouiidry  &  Machine 
Company  of  Niagara  Falls,  N.  Y. 

The  plant  of  Ibt  Dobbie  Cnmpany  is  practi- 
cally a  brand  new  one,  the  (irst  plant,  which 
was  about  half  the  size  of  the  present  one,  hav- 
ing been  destroyed  by  fire  in  August,  IS'h). 
Almost  immediately  after  the  fire  tbe  present 
company  went  to  work  upon  the  plans  for  a 
new  and  much  larger  plant  and  in  a  remarkably 
short  time  it  was  buill  and  being  operated,  and 
the  business  has  been  growing  better  ever  since. 
The  receipts  of  each  year  show  a  marked  in- 
crease over  the  receipts  of  the  previous  one  and 
the  year  1898  was  a  record-breaker. 

In  fact  business  in  the  fuundn,  department 
has  been  so  brisk  that  it  has  been  found  neces- 
sary to  increase  the  plant,  and  work  was  begun 
on  a  large  brick  addition  a  short  time  ago  which 
is  now  being  occupied.  It  will  afford  the  com- 
pany an  adc'itioiia!  nioxdding  floor  space  of 
2,<XK)  square  feet.  The  new  addition  is  ■!()  feet 
wide  and  50  feet  Jong  and  is  buill  entirely  of 
brick  and  iron,  like  the  rest  of  the  plant.  It  is 
one  story  high  and  is  built  on  the  rear  of  the 
main  foundry  building.  The  buildings  of  the 
plant  of  this  coniy)any  now  cover  about  an  acre 
and  a  half  and  the\-  are  all  very  substantial 
structures. 

The  company  has  a  contract  with  the  Niagara 
Power  Company  for  75  electrical  horse  power, 
which  is  sufficient  to  run  the  machines  in  the 
machine  shop. 

While  the  Dobbie  Foundry  &  Machine  Com- 
pany does  a  great  deal  of  local  work  they  also 
do  a  fine  outside  business.  Considerable  of 
their  work,  such  as  quarrymen's  and  contract- 
or's machinery,  is  shipped  abroad.  Particu- 
larly during  tbe  past  year  tlie  foreign  orders 
have  been  coming  in.  In  one  instance  an  order 
was  received  for  two  large  cranes  to  be  used  in 
the  construction  work  of  the  great  Siberian 
Railway,  that  is  being  built   by   the  Russian 


Government.  Shipments  have  also  been  made 
during  the  year  to  Belgium,  South  America  and 
Mexico  tiud  considerable  work  has  been  done 
for  the  United  States  Government  for  improve- 
ments in  the  navy  yards  and  for  the  construc- 
tion of  coast  defenses. 

Sufficient  orders  are  now  on  file  with  the 
coni]jany  to  keep  the  shops  busy  for  the  next 
three  months. 

One  of  the  most  interesting  contracts  e^'^r 
received  by  the  Dobbie  Company  was  for  the 
inunense  big  columns  for  the  wheel  pit  of  the 
Niagara  Falls  Power  Company,  These  columns 
weighed  over  six  tons  each  and  were  single 
castings.  They  were  placed  in  the  wheel  pit  as 
stays  at  the  time  it  was  discovered  that  the  walls 
of  the  wheel  pit  were  coming  together. 

This  company  has  enjoyed  the  general  pros- 
perity of  the  steel  rolling  mills  all  over  the 
country  during  the  past  year.  Besides  the  wide 
range  of  work  in  quarrying  and  contractors' 
machinery,  the  company  makes  a  specialty  of 
heavy  blacksmith  work,  having  recently  in- 
stalled several  large  steam  hammers. 

The  officers  of  the  company  are  John  Dobbie, 
president  and  treasurer  ;  A.  J.  Dobbie,  secre- 
tary ;  John  T.  Horton,  member;  \.  S.  M.  E.  su- 
perintendent ;  A.  T.  Throop,  superintendent 
shop  work. 

The  conipajiy  dinrs  most  of  its  business  in  con- 
tractors' supplies  through  the  New  York  office, 
located  with  Harold  C.  Dayton  &  Co.,  at  No.  Mi 
fJev  Street. 


The  Murray  Iron  Works. 

A  good  engine  is  the  es.sential  thing  in  stone- 
working  plants.  It  never  pays  to  experiment 
with  a  cheap  engine  or  boiler.  True  economy 
intpHcs  the  l)est  made  and  simplest  driver  to  be 
had.  That's  the  kind  produced  by  the  Murray 
Iron  Works  Co.,  of  Burlington,  Iowa,  whom  we 
have  the  pleasure  of  introducing  to  the  readers 
of  Stone  in  this  issue.  Get  their  catalogue  of 
engines  and  boilers. 
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OFTEN     IMITATED NEVER    EQUALED. 

OVER  20,0CM)  IN  USE. 


Recent  Important  Improvements. 


The  Handiest,  Simplest,  and  Most  Efficient  Steam  Pump 
for  General  Mining,  Quarrying,  Railroad,  Irrigating,  Drainage, 
Coal-washing,  Tant-filling.  Paper  Mill,  Sewer  and  Bridge 
Contractors'  Purposes,  etc.,  etc. 

Muddy  or  gritty  liquids  handled  without  injury  to  the  Pump. 


I 


PUU&OMtTER  STEAM  PUMP  60.. 
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CORRESPONDENCE 


Sault  Ste.  MariCt  Midi. 

No  outdoor  work  in  the  building  line  at 
present,  and  there  will  he  nothing  done  here 
till  next  spring.  1  think  there  will  be  plenty 
of    work   in  the  building  lint   by   that    time. 

Wm.  Chandler,  E^resident  of  the  Edison - 
Sault-Eleciric  Co..  has  been  endeavoring  for 
some  time  to  interest  capital  in  the  furthci 
development  of  the  water  power  on  the  banks 
of  the  rapids  which  generates  the  electricity 
to  light  the  city  and  revolve  a  number  ol 
wheels  of  industry.  Mr.  Chandler  returned 
recently  froin  ihe  east  where  he  has  been  ne- 
gotiating with  capitalists*  and  it  is  understood 
that  plans  arc  rapidly  bcinb  formulated  which 
will  result  very  soon  in  the  developincnt  of 
more  than  30.000  horse  power — almost  a» 
much  as  wil  be  developed  by  the  Lake  Su- 
perior Power  Co. 

Engineer  M.  G.  Barnes  was  employed  la^t 
summer  in  making  the  plans  lor  the  big  en- 
terprise and  it  is  said  that  they  offer  rare  in- 
dticements  to  capital  as  it  is  shown  conclu- 
sively that  this  power  can  be  developed  at  a 
very  small  cost  per  horse  power. 

There  does  not  stem  to  be  a  consistent  rea- 
son why  this  second  contemplated  large  wa- 
ter power  enterprise  should  not  materialize 
as  it  certainly  oflFers  greater  inducements  to 
investors  than  the  big  canal  now  in  process  01 
construction. 

Mansfield,  Ohio* 

The  stone  trade  in  Mansfield  is  quiet  Just 
now. 

Stone  work  on  the  new  wing  of  the  Re- 
formatory is  shut  down  for  the  winter  months. 
But  it  is  expected  to  open  up  early  in  the 
spring. 

The  quarries  in  this  vicinity  have  a  small 
force  of  men  employed  stripping,  getting 
ready  for  the  spring  trade. 

There  are  a  few  new  bnildings  spoken  o\ 
but  it  is  not  certain  at  the  lime  of  writing  that 
they  will  be  built  this  summer 

School  Board  of  Lima,  O. ,  are  going  to 
build  a  i6-room  school  building  in  that  city, 
architect  W.  R.  Brown  of  Cincinnati  with 
Leach  &  Leach  of  Lima  associae  architects 
To  be  biult  of  pressed  brick  with  stone  trim- 
mings; estimated  cost  $30,000. 

Wooster,  O..  is  to  build  an  electric  light 
plant,  brick,  stone  trimmings,  cost  $20,000, 
and  three  story  brick  business  block,  cost 
$15,000. 

Qevelandt  Ohio. 

This  is  not  the  best  season  of  the  year  for  ,1 
building  craftsman  to  report  about  the  condt- 
lions  of  trade,  as  he  certainly  has  no  good 
news  to  report     That  is  Ihe  situation  here  at 


present,  but  there  is  work  ahead  for  us  if  wc 
only  wait. 

But  the  building  trades  and  citizens  oi 
Cleveland  have  come  to  regard  the  promises 
of  the  city  administration,  county  commis- 
sioners and  federal  government  oflicials  as 
they  do  the  proverbial  pic  crust,  easily  broken. 
It  has  been  a  long  day  since  we  were  prom- 
i.sed  a  new  federal  building,  and  now  our  rep- 
resentative in  Congress  assures  us  that  pres- 
ent Congress  will  appropriate  $2,500,000.00  for 
said  building.  Even  at  that  we  canot  expect 
to  see  it  started  until  sometime  in  he  nexi 
century. 

The  situation  on  the  municipal  buildin{( 
court  house  and  jail,  claiming  that  present 
quarters  arc  too  small  and  inadequate  for  the 
volume  oi  business  done  there.  But  the  coun- 
ty conuuissioners  are  moving  like  snails  even 
though  they  have  full  power  m  conjunction 
with  three  specially  appointed  commissioners 
by  the  court,   to  iirocced  and  build  at  once. 

The  situation  in  the  municipal  buildiuR 
(The  City  Hall)  is  about  the  same  as  in  my 
last  report,  The  administration  and  nty 
council  have  locked  horns  on  the  "commis- 
sioners," so  tliey  say.  Any  old  excuse  is  bet- 
ter than  none,  so  long  as  it  will  last  them 
until  the  spring  election. 

The  f'ublic  Library  is  also  a  much  needed • 
building  and  the  trustees  are  busily  engaged 
looking  up  a  dcsirbale  site.  They  claim  to 
have  options  on  ten  p.-ircelF  of  land.  Possi- 
bly if  they  had  less  to  choose  from  they  would 
the  sooner  decide. 

The  daily  papers  will  soon  announce  their 
annual  output  of  magnificent  buildings  (or  this 
city  for  the  coming  summer.  Theyusually  com- 
mence about  January  ist  and  they  build  on 
paper  more  buildings  in  one  month  than 
could  be  built  by  twice  the  number  of  build- 
ing craftsmen  that  live  in  Cleveland  in  one 
year. 

Outside  of  those  newspaper  buildings  there 
is  nothing  at  present  that  would  warrant  my 
saying  thai  the  coming  summer  will  be  an 
exceptionally  good  one.  lor  the  reason  that  I 
do  not  believe  that  any  one  of  the  large 
jobs  I  have  spoken  of  will  get  started  until 
the  Fall  of  'gg  or  spring  of  rgoo,  if  then.  One 
of  the  high  schools  will  start  as  soon  as  the 
drawings  are  finished  and  contracts  let.  the 
other  will  have  to  wait  some  time,  possibly 
until  a  new  site  is  found  for  it.  there  being 
some  objections  to  the  site  purchased  for  it. 
It  is  quite  possible  that  the  actions  of  our 
banking  institutions  in  lowering  their  rate  of 
interest  upon  loans  from  7  and  8  to  5  per  cent 
will  be  an  incentive  to  a  building  boom  in  this 
city,  with  intersl  on  depo.sits  at  3  per  cent  and 
a  city  tax  of  2,95'  i  it  will  be  better  to  invest  In 
some  real  estate  and  permanent  itiiprovement 
than  let  vour  nionev  lie  for  the  difference. 

GEORGE. 


Dark  grayish  purple  ground,  interlaced  with  a  net  work  of 
red  and  white  veins. 


CAN  BE  OBTAINED  IN  BLOCKS  OF  LARGE  SIZE. 
TAKES  A  BEAUTIFUL  POLISH. 


It  is  quarried  in  Devonshire  and  shipped  F.  O.  B. 
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STONE. 


Buffalo,  New   York. 

James  Stewart  &  Co.,  general  contractors, 
say  that  the  outlook  is  that  a  large  number 
of  mills  and  factories  will  be  built  in  the  next 
few  months  in  difTerenl  parts  of  the  United 
States.  They  recently  got  a  contract  for 
building  six  buildings  for  a  cement  company 
in  a  small  town  in  Pennsylvania,  the  cost  ag- 
gretcating  $225,000. 

AmiMiK  the  projects  which  have  come  to 
their  notice  arc  those  for  two  more  manufac- 
turing plants  near  the  cement  company  s 
works  in  Pennsylvania,  two  near  Boston  and 
three  or  four  in  the  Eastern  part  of  this 
State. 

BiiflFalo  contractors  are  bidding  for  the  con- 
struction of  an  elevator  in  Chicago,  which  is 
to  be  the  largest  one  of  its  kind  in  the  United 
Stales. 

It  is  rumored  that  the  Niagara  Falls  Pow- 
er Company  has  niade  contracts  with  com- 
panies who  will  build  four  new  factories  at 
Niagara  Falls.  One  of  these  is  said  to  be 
an  English  carpet  manufacturing  concern, 
which  has  already  bought  seven  acres  of  land 
as  a  site  for  a  plant. 

Fort  Worth,  Texas* 

The  Hoxic  Bank  building  was  let  on  Nov. 
J3  to  Smitli  &  Bardon,  general  contractors, 
lor  $45,000.  It  is  a  five-story  building.  St. 
Louis  Roman  press  brick.  Tcrra-cotta  and 
Bedford  stone  trimmings,  Most  of  the  stone  is 
in  the  entrance  which  is  very  elaborate.  W.  R. 
Sanguenelte  is  the  architect.  It  will  be  one 
of  he  finest  bank  and  office  buildings  in  the 
state     , 

The  Texas  &  Pacific  Railroad  Company  arc 
getting  ready  to  build  their  new  passenger 
station.  It  is  to  be  lei  some  time  in  Janu- 
ary so  report  says.  It  is  to  be  of  prcsseO 
brick  and  stone  trimmings. 

The  Santa  Fe  Railroad  Company  got  an 
ordinance  passed  at  last  meeting  of  city  coun- 
cil closing  u.  14,  15  and  l6th  streets  where 
they  cross  tbeir  tracks,  They  are  going  to 
build  a  fine  passenger  stati<jn  report  says,  all 
stone.  There  will  also  be  three  viaducts  built 
this  coming  season,  two  over  T.  &  P,  tracks 
and  one  over  the  Sanla  Fc  track;  they  will 
have  stone  piers,  so  wc  are  looking  forward 
to  a  very  bus-  vear  in  the  stone  line  in  this 
part  of  the  state. 

A  Giles,  architect,  of  San  Aiitonio,  is  get- 
ling  up  plans  for  a  five-story  stone  front  office 
building  for  that  city. 

James  Ricly  Gordons,  architect,  of  San  An- 
tonio was  the  successful  one  at  Phoenix. 
Ariz.,  his  plans  were  adopted  for  the  new  capi- 
tol  building  which  is  to  be  set  in  January.  He 
is  a  good  man  for  our  line  of  the  building 
track  stone. 

The  Southwstem  Telephone  Company  has 
bought  ground  here  and  are  going  to  build  an 
up-to-date  building  for  their  own  use.  So  it 
looks  like  that  long-lookcd-for  prosperity  .has 
about  reached  this  neck  of  the  woods. 

Potsdam,  N.  Y. 

We  arc  working  on  a  $20,000  gatehouse  and 
gate  for  the  cemetery  here,  a  gift  of  the  Clark- 
sons.  a  wealthy  family  living  in  Potsdam. 


There  arc  but  five  stone-cutters  working  an<j 
don't  think  they  will  put  on  any  more  at  pre 
tilt  for  there  will  be  nothing  done  in  buildmi 
line  until  spring. 
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Iron  and 
Steel  Wire 


wiRraWE 


FOR  ALL  PURPOSES.  «K 

^^k  Of  all  kinds.     Wire  Rope  Tramways.     Cable  Hoist  G>nveyors.     Hall  Patent 

^^^^^^^B  Excavating   Cable    Hoist   Conveyor.       Surface    and   Underground   Haulage 

^^^^^^^^  Plants.    Wire  Rope  Power  Transmission  Plants.      Log-Skidding  and  Canal 

^  Towage  Plants,     Suspension  Bridges. 

■         TREINTOIN    IROIN    CO.,  Trenton,  IN.  J. 

^      New  York  Office    Cooper.  Hewitt  &  Co..  17  burling  Slip.  ChicaKO  Otfice-in4  /Vlonadnock  Building. 

cT*ak*»HeD  >««B.  The  H.  Chmaoaa  Co.,  Sale*  Agfa.,  24-26  Mmrket  St,  Chlcsgo. 

THE  HAZARD  MAMUFAGTURIIiG  CO., 

MANUFACTURERS    OF 

"HAZARD"  IRON,  STEEL  AND  GALVANIZED  WIRE  ROPE. 

HARD  AND  SOFT  DRAWN  COPPER  WIRE. 


LANG  LAY  AND  REGULAR  LAY 
CONSTRUCTION.  J*^jt  "HAZARD" 
PLOUGH  STEEL  ROPE  A  SPECIALTY. 


I 

I 

■ 

I 


New  York  Office  and  Warehouse,  50  Dey  Street. 


General  Office  and  Works,  Wilkesbarre,  Pa. 


A.  LESCHEN  &  SONS  ROPE  GO. 


...Maautacturvn  of... 


Best  on  Earth. 


All  Qenulne  Hercule» 
Wire  Rope  Is  made 
with  ■  Red  Strand. 


em^u 


^  I R  E  "ROPE 


920-922  N.  Main  Street^  ST.  LOUIS^  MO. 

Ghlosso  Off  loo  and  Warehouse.  19'21  S.  CANAL  ST. 

BRODERICK  &  BASCOM  ROPE  COMPANY 


S4aa  for  Catalogue. 
Correspondence  lav  lied. 


^.Manufacturers  of. 


The  Moit 
Durable 
Rope 
Made. 


a 


AND    AtL  CRAPES   OF 

IRON  and  STEEL  ROPES  AND  STREET-RAILWAY  CABLES. 

ST.  LOUIS,    MO. 

PifHse  mfiitiiiu  Srass  wlion  writinR  to  ad^ettlaoi*. 
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Marble  in  Utah. 

There  has  been  a  marked  advance  m 
the  marble  industry  of  Utah  county  and 
some  excellent  stone  has  Ijceii  taken  from 
the  Curtis  and  Probert  quarries,  near 
Springville.  This  is  a  gi-ey  marble,  suita- 
ble for  monuments,  and  is  being  used  at 
the  principal  marble  works  in  thhe  coun- 
try. 

In  Thistle  canyon  is  found  the  bird^s 
eye  marble,  which  has  its  origin  in  fossil- 
iferous  substances.  Great  quantities  of 
this  can  be  obtained  and  sawed  into  almost 
any  dimensious.  This  is  liein^  used  for 
wainscoating,  making  table  tops,  soda 
fountains  etc.,  and  is  said  to  be  e(}ual 
to  the  St.  Lawrence  and  Tennesst^  mar- 
ble. These  deposits  have  been  recently 
developed  and  will  be  worked  extensively 
next  season. 

Those  engaged  in  this  industry' in  Utah 
county  are  R.  R.  Beesley  &  Co.,  Provo 
Marble  Works,  Provo;  Thomas  Childs, 
Springfield,  and  IlaiTison  &  Co.,  Spanish 
Fork. 

The  princi]7al  onyx  beds  are  to  be  found 
in  the  mountains  northeast  of  Pleasant 
Grove  and  are  nliiefly  owned  liy  Wadley 
and  Dewey.  .Several  oar  loads  were 
shipped  from  these  deposits  to  Chicago 
durini'-  Uie  suminer  inonth^:.  The  class 
of  onyx  found  in  this  neighborhood  varies 
from  a  pure  white  to  a  chocolate  brown. 

Most  of  the  onyx  used  in  the  city  and 
county  building  at  i^ake  I^ike  City  was 
furnished  by  the  Mexican  Onyx  company 
and  taken  from  the  deposits  near  Pelican 
Point,  on  rtah  Lake.— Salt  T^ke  Herald. 
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Classified  Directory.  | 


Ceading  stone  Dealers  of  tl>e  u.  S. 


The  New  England  Brown  Stone  Co.. 

CROMWELL, 

Middlesex  County,  Conn. 
W.  F.  lUnney.  Supt.  And  Genl.  Mngr. 

CONNECTICUT  BROWN  STONE. 

stone  of  all  sizes  In  the  rough,  and  sawed  slabs 
always  in  stock.  Orders  for  stoni;  aaired  to  dlmen* 
along  promptly  attended  to. 


r     R.  WILLIAMS  it  CO.. 
■I  •  Arvonia,  Va, 

llkonhctorcrf  of  kod  D«*l*rf  Iq  tht 
ItPCKINGHAlH  VIRGINIA  rREJHICM  8L,ATE 


p     B,    PRITCHARD.       MIddU  OruTlll*,  N.  V- 
"*  Eayle  Rtd  Slat*  Quarry. 

HED  ROOFIIVO  SL.ATK, 

Mtf  b«tt  Awtin)  »t  WorliS'a  7»ir,  Cbloaco. 


/CHAPMAN   SLATE   CO. 

Chap  man  Quarries, 


PENNSYLVANIA. 


NORTH  BANGOR  SLATE  CO..         B»ncor,  Pa, 
Mliiem  aod  min.  of  tb«  o«lrbr*t«d 

BLACK  BANGOR  ROOFING  SLATE. 

D.  F.  More,  Supt-riiiieotiftut- 


Ceaatna  marble  Dealers  or  the  U.  $. 


OOHWEVER  &  LIE8S,      Klo«-of-iTiiMJ*,  P.  0. 
•  J        Priwluf«r«  of  Suutgoqitry  Co.,  Pfc. 

IVrS'B^i"  "*"  MARBLES. 

ISstimateH  OQ  all  klnil9  Of  OUL  Mlcne  WOrH- 


a 


OUVEUNEUR  MARBLE  CO 

Solo  proflucers  of  the  celebrated 
atiVVUHXHf  K    XIA.HBLE 


""or  MonumuntBl  und  BuUdlDg purposes.    Quariles 
iD(1  Office,  Oourerneur.  St.  LAwreneoCo.,  N.  Y. 


ADAMS  MARBLE  CO., 
Producers  of  Building  Harbles, 

Qtiarrtcs  at  flDAM^,  MASS. 


THE,  SOUTtlERN  MfVftBL&  GO. 

lOrMiirbli.'  tlllj,  Gu  > 
Prodiices 

"GEORGIA  WHITE  MARBLE 


Ceadtng  granite  Dealers  of  the  u.  $. 


TROY  GRANITE  CO., 

DcalcPH   iu 

Stiver    Westerly    Granite 
Worcenter.  Muss. 


STEVENS  GRANITE  CO., 

Ueftlera  In 

Light  and  Pink  MlITord  Granite. 

BUILDING    WORK. 

OFFIOB  AND  WORKS.  MILPORD.  N.  H. 


BOOKS 


FOR  OUARRYMEN,   STONE-WORKERS.    CONTRACTORS,  ARCHITECTS 

Postpaid 

Aut«rlcan  Cements $3.00 

Ancient  8culptur« 200 

Ali>ljiibet8 1.50 


Lumtnings 

RedJcrn 

Ames 

Richardson 

Hendricks 

Kidder 

Cain 

Allen 

Baker 

Guttman 

Andre 

Burgoyne 

Van  Nostraud 

Trautwine 

Saunders 

Richards 

Glynn 

Wegmann 

LeConte 

Haswell 

Jobnaon 

Nash 

Bertholet 

Sturges 

Griuishaw 

David  aon 

Jannettaz 

Buniham 

McMaster 

Blagrove 

Lee 

Dobson 

Booth 

Vago 

Blgpn  &  Siebert 

Collins 

Gall 

8poa  & 

Chamberlain's 

Jameson 

Gd  wards 

Beaton 

Kirk 

Gillmore 

Blagrove 

Hyde 

Davies 

Burn 

Monckton 

Merrill 

Luard 

Bale 

Warren 

Geikie 

Cain 

Hodgson 

Stahl 

Caseley 

Drinker 

Nichols 

Nichols 

Cain 


Architectural  ■tlCKlelluK  . .   75 

Architects'  and   Builders*  Guide 5.00 

Art-liltectH*  nud  BuihIerM'  PocK.etb«H>k 4,00 

A  TJicory  of   V<»u8>«olr  ArctaeH 75 

A  'i  lieory  of  ArchcH 76 

A  Treatise  on  Ala«oiiry  Construction 5.00 

BluHCing 3. 50 

BlaNtiiig    Rock 3.00 

BlMHtlug' and  QuarryinsT ..,.<...   75 

BtihderM*  and  Contractors*  Price  Boole.. 1.40 

Civil  l^:nt;lneer'H  Poeketbook  6.00 

Compressed  Air  Production l.OO 

Com|»re»He<l  Air 1.50 

Crane8  and   Machinery 75 

DcMlf^n  and  Construction  of  Mahonry  Dams 5.00 

ElenicntH  of   Geology 4.00 

Euf^lneerH*  and  Afectaanlcs*  Pocketbook 4.00 

Euglneerlu»r  Contracts  and  Specifications 4.00 

K\|>editiou8  3Iea«tirer 1.60 

Kxplosfveti  and   ExploHlve  Compounds 75 

European  Arcliitecmre .-.-  4.1  »0 

Engine   Uuiiuer'M  Catechism.. 2.00 

Gothic  Stonework 1.50 

Guide  to  the  Determination  of  Rocks 1.50 

HiNtory  of  L.lme8tone  and  Marbles G.C'O 

Hl^h  MaHonry  r>ani8 , 75 

Marble  Decoration 1  50 

Marble  and  Marble  Worker* l.UO 

MaHonry  and  Stone  Cutting ».  1.*'0 

Marl»le  Worker's  Manual 2.00 

Modeling  in  Clay l.OO 

M(Klern  Stone  Cutting  and  Masonry     1.50 

Mining  and   Quarrying 3.60 

Monumental   De.>«lgn8 per  set  5iOO 


Pocketbook  of  Alphabets. 
PortliUKl  Cementf<i.. 


25 

1.50 

Practical  Steam  EnglneerH  Guide 2  60 

75 

3.00 


QuuntiticH  and  31e  <MureiueutM 
Quurrymen  and  ContrartorH'  Guide 

Report  on  Strength  of  Building  Stones  «n  the  U.  8 l.OO 

Shoring 75 

Skew  Arcbeu ..  75 

Slate  and  State  Quarrying 1,25 

Stoneiua.son  and  Bricklayer 2. GO 

Stair   Huildlng.. 4.00 

StoneN  for  Building  and  Decoration 5. GO 

Stone,  How  to  Get  it  and  How  to  Use  it .  l.OO 

Stone-WorkUig    Machinery —                                             .  3.60 

Ntereotoniy:    ProhlemM  in  Stone-Cutting 2.50 

Text  Book  of  (ieubigy 7, SO 

Theory  of  Solid  and  Mraced  Arches .  7  5 

The  Steel  Square  and  Its  Use l.OO 

Transmission  of   Power  by  Wire  Rope 75 

Treatise  on  tlie  Theory  of  the  Construction  of  Heli- 

coidal  and  Oblique  Arcbes 75 

Tunnelling , 2S.00 

Tables  of  Cublf  MejiHnre 50 

Tables  of  Superlh-lal  .Pleasure .SO 

Voussotr  Arches  Applied  to  Stone  Bridges,  etc —  75 

RemlttaDc«a  maat  acoompan;  all  orders.    Prlc«is  Quoted  Include  coil  of  mailing.    Order  by  title  and  author . 
Writ*  jouf  name  plainly.    Ramlt  by  poatotRee  or  express  moDejr-order.  draft  or  obeck.  to  the  order  of 

O.  H,  KANCK  PUB.  CO..  SBS  I>«arbnra   tst,.  Clklo»«.<^.  \\A  . 
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The  Stone  Trades. 

XOTB. —  The  display  advtrtisemtnls  of  the  firmi  menliontd  tinder  each  heading  can  bt/ound  rtadily 
by  rtftttmoe  to  the  Atpkabtlical  Index  on  pageb. 


Abrasivas. 
B.  O.  knd  R.  A.  TUghmui. 
Frenter  ft  La  Blanc. 
Pittaburg  Cniibvil  Steel  Oo. 
AJr  Brush. 
The  Air  SruBb  Mng.  Co. 

Air  Compressor*, 

McICieraau  Drill  Co. 

Inceraoll'BerKeaDt  Drill  Co. 

Rand  DrlU  Co. 

BuUlran  Macblnery  Co 

Olayion  Air  Compressor  Works. 

D.  W    Pratt. 

Hall  Steam     ump  Co. 

Air  Lift  Pumps. 

ClayioD  Air  Compressor  Works. 
Bars. 
lngerHoll-55ergwant  Drill  Co. 
Lord.  Uowler  &  Co. 
Sullivan  Macblnery  Co. 
Rand  Drill  Co. 

Blastiag  Supplies. 

In^nBoll-SerReant  Drill  Co. 

Knox  Rock  Blastlnc  Co. 

Rami  Drill  Co. 
BollcrK. 

D.  W.  fralt. 

Bolter  Fronts  and  Fittings. 

Th«  Vuiran  Iron  Worka. 

Brownstuno. 

Tbf  Nfn  EDirlar>d  BrownsioneCo 
HummulHiowu  Drownsioue  Co. 
Mlildk^sez  Quarry-  Co. 

CaMcway.s. 
LIdccrwood  Mf(f.  Co. 
D.  W.  Pratt 
Tifiiton  Iron  Works. 

Compressed  Air  Shop  Tools. 

Clayton  Air  Conipr«ssor  Works. 

Civil  Engineers. 

Thfi  Central  Engineering  Co. 
A   Derinont  Adams 

Cbannelcrs. 

New  Albany  Mfg.  Co. 

Steam  Stone  Cutler  Co. 

[ngerDol'i-Sergeant  Drill  Co. 

Lord.  Bowler  &  Co. 

SnlllTan  \f achinery  Co. 

Raud  Drill  Co. 
Chilled  Shot. 

B.  C.  &  R.  A.  Ttlgbmtti. 
Crabs. 

Amerloan  Hoist  A  Derrick  Co. 

Contractors'  Plant  Mlg.  Co 

Ingersoll' Sergeant  Drill  Co. 

W.  H.  Anderson  &  Son. 

Rand  Prill  Co. 
Crashed  Steel. 

Pittstturgb  Crushed  Steel  Co. 
Oarrloks  and  Fittings. 

AmeriOMD  UoUl  A  Derrick  Co. 

Ingersoll' Sergeant  Drill  Co. 

Lincoln  Iron  Works. 

Lord  Bowler  &  Co. 

SulUran  Marhinery  Co. 

r.  R.  Patch  MfK-Co. 

tfew  AlbKaj  Mfg.  Co. 


Oontractort'  plant  MTr.  Co. 
Dobble  Foundry  &  Machine  Co. 
Rand  Drill  Co. 
Tbos.Cnrlin'»  Sons. 

Dack  Engines. 

The  Vuican  Iron  Works  Co. 

Drill  Clamp. 
Seward  tc.  Co. 

Engines. 

D.  W.  Pratt. 

Engravers. 

IlTlnals  Engravtog  Co. 

Explosives. 

lngefsoll-8ergeant  Drill  Co, 
Knox  Rock  Blasting  Co, 
Raod  Drill  Co 

Excavators. 

Vulcan  Iron  Works  Co. 

Feed  Water  Heaters. 

Lord,  Unwier  &  «  o. 

Files  and  Rasps. 

Hammacber,  .schlemlher  A  Oo. 
FTMatone. 

Rcilx  A  Co. 

Graphite  Greaaa. 

Jos.  Dixon  Crucible  Co. 

Granite. 

Uouth     Bros.    A    Hurrioane  isle 
Oranlto  Co. 

Arlbur  Lee  ■.'k  Bros, 

J.G.  Mott  Granite  Co. 
I     Troy  Granite  Co. 
I     Stevens  Granite  Co. 

I  Grindstone  .Mandrels. 
Lord,  Bowler  &  Co. 

Grates. 

The  Vulcan  Iron  Works  Co. 
Headers. 
Lincoln  Iron  Work«. 

Horse  lioad  Hollers. 

Austin  A  Wo»lera  Co.,  Ltd. 
Hose. 

InserPoU-Sergeant  Drill  Co. 
SulllTan  Machinery  Co 
Rand  Drill  Co. 

Hoists. 

American  Holut  A  DerrlekOo. 

Contractors'  Plant  Mfg.  Co. 

IngersoU-Sfg^'ant  Drill  Co. 

IndURtrlal  Worlcn 

Lidgxrwood  Mnaufooturlng  Cn. 

Lincoln  Iron  Works, 

Sulllran  MachJDcry  Co. 

S.  Flory  Mfg  Co. 

Lord,  Bowler  *  Co 

New  Albany  Mfg  Po 

Dobt>l«  Foundry  A  Machine  Oo 

Rand  Drill  Co 

The  Cbbbolni  A  Moore  Mfg.  Co. 
Hoisting  Engines. 

Tbos  Carlin'sSons. 

Lord,  Bowler  A  Co. 

S.  Flor;  Utg.  Co. 

Amarloan  Hoist  A  Derrlok  Oo. 

D.  W.  Pratt 


Ingersolt-SergeaDt  Drill  Co. 
Lldgerwood  Maoufaoturlng  Co. 
F.  R  Patch  Mfg.  Co. 
The  Vulcan  Iron  Works. 
Contractors'  Plant  Mfg.  Co. 
Dobbie  Toundrv  A  Machine  Oo. 
Rauct  Drill  Co.' 

'  Horse  Powers. 

I     Ainerloao  HoiRt  A  Derrick  Oo. 
Contractors'  Plant  Mfg.  Co. 
Lldgerwood  Manufacturing  Co. 
Lord,  Bowler  A  Co. 

Ijaoks. 

Joyce,  Crldland  A  Co. 
W.  H.  Anderson  A  Son 

I  Lar: 


srri's 
W.  H. 


Anderson  A  Son. 


Lathes. 

!      Lincoln  Iron  Works. 

Limentone. 

Bedford  Steam  Stone  Works. 
t.  L.  Fossick  A  Co. 
Perry.  Mattbew.it.Busklrk  StoneCo. 
The  C  S  Norton  Bluestone  Co. 
I     Bedford  guarrles  Co. 
H.  L.  Thornton. 

Locomotive  Cranes. 

I      Industrial  Worka. 

I  Mining  Maahinery. 
Raiid  Drill  Co. 
lngeraoll-Ser>(eant  Drill  Co. 
Lldgerwood  Hanafaeturlng  Co 
The  Vulcan  Iron  Works  Co. 

Mallets. 
W.  H.  Anderson  A  Son. 

Marble. 

Dorset  Mountain  Marble  Co. 

Adams  Marble  Co. 

True  Blue  Marble  Co 

Schweyer  A  Li  ess 

The  Verd- Antique  Marble  Co. 

The  Georgia  Marble  Co. 

Planers. 
P.  R.  Patch  Mfg.  Co. 
Lincoln  Iron  Works. 

Pumps 

The  A.  S.  Camert>«.    Steam   Pump 

Works. 
Ingersoll-Sergeant  Drill  Co. 
Pulsometer  Stfam  Pump  Co. 
Oullivan  Machinery  Co. 
The  E.  W.  Vanduzen  Co. 
Maslins 

Dobble  foundry  A  Machine  Oo. 
Rand  Drill  Oo. 
D.  W.  Pratt. 
Hall  Steam  Pump  Co. 

Putty  Powder. 
Pltuburgb  Crushed  Steel  Oo. 
W.  H.Anderson  A  Son. 

Pulsomctcrs. 
U.  W,  Pratt. 
Pulsometer  Steam  Pump  Co. 
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Quarry  Machinery. 

McKiornun  urill  C". 
New  Albany  Mfg.  Co. 
Amerlokn  BoUi  A  Derrick  Co 
Contractors'  Plant  Mfg.  Co- 
Ingenioll-Serffeanl  Drill  Co. 
iDdustrlal  works 
Lord.  Bowler  A  Co 
St«am  Stone  Cutter  Co. 
SuiUvan  Marhlnery  l^. 
Vulcan  Iron  Works, 
r.  R.  Patch  Mfg.  Co. 
Raad  Drill  Co. 

Radiator  Valves. 

Froniifr  Iron  Worns. 

Railroafls. 

Chicago,  ladlanapolis  &.  UouisTllle 
Railway. 

Railroad  Plows. 

Austin  &  WtMicrnCo. ,  Ltd. 


Road  Scrapers. 

.Au.«itin  &  .Vestern  Co. 


Ltd. 


Ruck  Drills. 

.MiKliTuuii  Drill  '  o. 

Iiigfr  oil  Serijeiinl  Drill  Co 

Usnil  UrlU  i  o. 

Sullivan  MaoblDery  Co. 

Tbe  Jobn  M    R"8(>rB  Boat,   Gauge 

and  nrit)  Works. 
D.  W.  Pratt. 
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I- ART  1 

HE  malcria]»  used  in  coiKtruction  rtui  >••  •tivWlMt  iM<itflg||y 
chctiiical  elements  combined  in  si  Tll» 

into  two  cKiJise^.  wliich.  for  want  oi  ij 

tcrni  the  lower  and  llie  liighcr  niatuui  > 

pn»e  earth  ami  stone,  whether  used  in 
tions  in  which  tli-  '  or  tn  ij'  ••• 

into  which  they  a:      .        ,   .  _.   brouglii  • 

teriaitt  compcise  metal*  aiwl  limber. 

Between  the  two  •:  'crials  tli( 

differences.     The  first    1  .  ..  m  pcns^li.i 

lower  class  may  he  called  uii;  c:  they  ' 

proscnce  of  oxygen  cannot  dc>  r 

comolcfclv  oxidized.     Whatever  destruction  may  occu!  ..... 

•ii  may  he  wa.shcd,  broken  or  disimcprated,  but  in  ui  it  is  u  m 

J-:  tion.  the  maleriuls  thu'mselves  do  not  change.     B)    •  ,h 

ad-, :.   their  specific  uses  and  so  arranging  diem  that  ilio  .i 

chanioil    destruction   are   as    far   as   possible    kept   away,    wc  h 

mure    nearly    to     an     everlasting     construction     than     with     a,  -e. 

On    the    other    hand   both   tmiber  and   metal    arc    perishable.  '^ 

an   orfranic   substance,   subject   to    the    most    rapid     fomt*    of    d> 
tb'  isurc  to  the  elements  will  destroy  even  the  n»o-  • 

wix :.s  of  a  human  life,  wlulc  the  duration  of  the  wooil.       . 

dtnary  construction  is  but  a  few  years.    Timber  is  exposed  to  the  more  . 
oxidation  km)wn  as  fire,  the  most  rapitl  working  agency  of  de  ;  i*. 

know.    .Metal  is  more  durable,  it  o.xidizes  slowly,  unless  expose ..!..;n- 

ical  agencies ;  its  life  may  be  measured  by  decade*  instead  of  year*,  but  ii  most 
be  an  object  of  con.stant  care. 

•  .)n  the  other  hand  lx)lh  of  the  higher  classes  of  •"-''■  ri.!  ^.ivr  irrc^i  u... 
strength  and  can  sustain  the  moderate  deformations  v^ 

tial  to  the  safe  resistance  of  tensile  strains:  they  arc  tlie  oiU)  UititcfUiU  which  iU% 
engineer  is  willing  to  use  in  tension. 
~~  amd  o—iiir  a. 
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leria}»  compnsc  ntctals  and  tii 
Between  the  two  clasfe^  oi 
differences.     The  first  difference  ..v 

loweT  class  may  be  called  inipci  ..  ui 
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ijiiiiit»-f.^iy  oxiffiut.      ...i^trver  destruction  may  occur  is  v.  ■'  -jnctii 
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t'  Ti,  the  maierrals  themselves  do  not  change.     By  --  lateriaU 

■•ir  specific  uses  and  so  arranging  them  that  ihc  ..  '>f  juc- 

I    -ruction   are   a*    far   as    possible   kepi   away,    wc  <i>ach 

fiM>re    nearly    lo     an     cverb'uting     construction     than     with     any  Ise. 

■  '       'h-    other    hand    both   timber   and    metal     are    perishable.  *= 
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We  have,  therefore,  four  materials  used  in  construction;  earth,  masonry, 
timber,  metal. 

The  first  of  these,  earth,  is  that  which  has  been  used  in  the  greatest  quantities. 
Its  use  was  the  most  easily  understood.  It  required  in  its  original  working  only 
the  simpliest  appliances.  The  first  earthwork  was  probably  built  by  a  man  with 
no  other  tools  than  his  sturdy  hands  with  their  thick,  coarse  nails.  It  is  to  this 
day  used  more  than  anything  else  for  dams,  for  levees,  for  that  greatest  of  mod- 
ern tools,  the  railroad  embankment,  for  the  most  improved  form  of  modem  forti- 
fications. Half  civilized  people  used  it  to  build  their  sacrificial  temples  and  their 
buria]  mounds.  If  we  read  the  stars  rightly  it  is  only  by  the  use  of  enormous  earth- 
that  the  inhabitants  of  a  neighboring  planet  maintain  a  prosperous  existence  on 
their  arid  world. 

Masonry  is  the  building  material  of  history.  The  greatest,  and  in  many 
respects  the  finest,  specimens  of  masonry  now  existing,  were  built  in  a  time  of 
which  we  have  no  records  outside  of  the  land  in  which  they  are  found,  while  their 
extreme  antiquity  shows  that  masonry  had  been  carried  to  a  high  degree  of  per- 
fection when  written  history  began.  It  is  the  material  in  which  the  great  con- 
constructors  of  old  expressed  their  highest  skill.  It  is  the  malerial  in  which  the 
great  city  of  the  Mediterranean  recorded  its  conquest  of  the  world.  Until  the 
present  century  it  has  been  the  only  material  of  which  great  works  have  been 
made. 

Next  to  earth,  timber  was  probably  the  first  material  employed  in  construc- 
tion. It  is  the  most  convenient  of  all ;  light,  easily  worked,  strong,  it  is  indispen- 
sable for  many  purposes :  it  offered  ready  means  of  comfort  to  the  primitive  man 
and  where  it  is  still  abundant  and  cheap,  it  is  used  more  than  anything  else,  men 
generally  preferring  to  take  the  risk  of  destruction  in  retuni  for  the  convenience 
and  economy  which  it  offers.  It  has  seen  its  highest  development  in  our  country 
where  abundant  forests  have  for  the  first  time  existed  with  modern  machinery 
and  tools  to  work  them.  Tiie  rapid  development  of  North  America  has  been 
made  possible  through  the  abundance  and  e.Kcellence  of  its  timber.  •  With  care 
many  of  our  timber  buildings  will  be  preserved  for  some  centuries  as  historical 
relics,  but  sooner  or  later  the  wooden  buildings  of  North  America  will  have  disap- 
peared as  completely  as  has  the  earlier  timber  architecture  of  India. 

Metallic  construction  is  new.  It  was  only  rendered  possible  by  the  advent 
of  cheap  metal  work.  Metal  work  was  always  expensive  until  the  introduction 
of  modem  power ;  until  the  engineer  began  to  manufacture  power,  the  means  for 
producing  metals  in  large  quantities  did  not  exist ;  until  metals  could  be  pro- 
duced in  great  quantities  they  were  costly.  We  have  as  yet  but  one  metal  which 
is  available  for  general  construction  and  that  is  iron,  whether  in  the  cheap  form 
of  the  cast,  metal,  in  the  more  expensive  and  purer  form  of  wrought  iron,  or  in 
the  latest  development  of  ingot  metal  which  we  call  steel,  but  which  is  much 
more  nearly  pure  iron  than  cast  iron  is.  This  material  being  a  metal  is  oxidizable 
and  to  that  extent  perishable,  but  it  has  far  greater  strength  than  anything  else 
which  can  be  used  in  construction.  It  gives  the  greatest  results  for  the  least 
expenditure  of  matter ;  where  compactness  and  strength  are  required  it  is  prac- 
tically the  only  thing  to  use ;  it  is  pre-eminently  the  stuff  of  which  tools  should 
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be  made,  whether  those  tools  be  in  a  machine  shop  or  be  structures  designed  for 
some  specific  utilitarian  purpose,  but  its  uses  are  practical  rather  than  more, 

fits  substitution  for  masonry,  is  only  justified  on  economical  grounds. 
Masonry,  therefore,  the  most  permanent  form  of  construction  which  man 
can  make,  the  only  material  suitable  fur  those  works  which  passing  beyond  the 

I  requirements  of  tools,  assume  a  monumental  cliaracter  and,  enduring  from  one 
epoch  to  another,  transmit  to  future  ages  the  actual  work  of  to-day;  masonry 
respected  for  its  antiquity,  admired  for  its  enduring  futurity,  is  the  subject  of  this 
lecture.  I  shall  not  consider  the  formulae  by  which  its  strength  is  calculated  nor 
the  details  of  methods  by  which  it  is  made,  but  shall  simply  give  a  general  outline 
of  what  it  is  and  review  the  principles  which  must  be  followed  to  secure  good  re- 
sults. 

Masonry  may  be  broadly  defined  as  any  construction  formed  of  inorganic 
non-metallic  material,  in  which  the  parts  are  so  fitted  together  as  to  form  a  single 
united  whole.  In  this  broad  sense  il  includes  ever)-  variety  of  brick  work,  all  kinds 
of  stone  masonry  and  all  the  monolithic  work  commonly  called  concrete.  It  ex- 
cludes every  form  of  embankment,  whether  of  earlh,  or  stone,  in  which  the  ma- 
terials are  held  in  their  final  position  by  the  friction  of  pieces  on  one  another,  which 
limits  the  slopes  on  which  sliding  takes  place. 

Masonry,  as  defined  in  this  broad  way,  may  be  divided  into  four  general 
classes  according  to  the  material  of  which  it  is  made.  The  first  of  these  is  adobe, 
the  unbumed  brick  of  the  Egyptians  and  the  Aztecs,  the  usual  cheap  building  ma- 
terial in  all  arid  countries.  The  second  is  brick  as  we  understand  it,  burned  till 
it  is  harder  and  more  durable  than  many  kinds  of  stone,  while  its  regular  shape 
makes  it  an  exceptionally  convenient  material  to  use.  The  third  is  stone  in  all 
its  varieties.    The  last  is  concrete,  an  artificial  stone. 

Adobe,  or  unbumed  brick  is  nothing  but  earth  of  suitable  character  put  in 
a  special  shape,  but  the  form-  in  which  it  is  worked  and  the  manner  in  which  it  is 
laid  upj  class  it  with  masonry.  Where  protected  from  water  it  may  be  very  dura- 
ble, though  less  so  than  the  other  forms  of  masonry ;  the  oldest  church  edifice  in 
the  United  States,  constructed  in  the  sixteenth  century,  is  built  of  adobe.  Its  man- 
ufacture is  very  simple ;  a  suitable  earth  mi.xed  with  a  little  chopped  straw  is 
moistened  and  worked  by  a  hoe  into  a  proper  degree  of  plasticity,  shaped  in  a 
mould  and  laid  in  the  sun  to  dry,  the  common  dimensions  being  about  twice 
those  of  ordinary  bricks,  so  that  an  adobe  is  about  eight  times  as  large  as  a  com- 
mon brick.  Adobes  are  laid  up  in  a  sort  of  mud  mortar  made  of  the  same  earth 
and  the  finished  wall  is  usually  plastered  with  the  same  kind  of  mud,  thus  making 
a  solid  wall  of  hard,  dry,  unbumed  clay.  This,  from  time  immemorial,  has  been 
the  common  building  material  of  the  Egyptians ;  their  temples  and  pyramids 
were  of  stone ;  their  burial  places  were  caves  cut  in  the  rocks  on  the  bluffs  along 
the  Nile,  but  their  ordinary  dwellings  were,  and  still  are,  adobe.  Adobe  is  the 
common,  cheap  building  material  of  Mexico  and  a  large  part  of  Spanish  America, 
but  the  Spaniards  found  it  when  they  came.  It  is  used  in  both  the  old  and  the 
new  worlds  in  practically  the  same  manner  and  in  both  its  use  goes  back  to  an 
extreme  antiquity.  In  a  suitable  climate  adobe  forms  a  most  excellent  building 
materia],  the  heavy  adobe  walls,  accompanied  as  often  they  are  by  thick  roofs  of 


heavy  wcwdcn  beams  covered  with  the  same  material,  are  a  great  protection  from 
changes  of  temperature  outside.  On  llie  hottest  summer  day  in  countries  where 
the  outside  temperature  is  often  above  blood  heat  the  interior  of  an  adobe  building 
is  always  comfortable  and  cool. 

Of  all  forms  of  masonry  perhaps  brick  masonry  is  the  most  useful.  It  is  in  too 
common  use  to  require  description.  The  bricks  should  be  made  of  good  material 
and  well  burned ;  two  kinds  of  material  are  used,  the  ordinary  plastic  clay  which 
must  simply  be  tempered  with  water,  with  perhaps  the  addition  of  a  little  sand, 
and  worked  into  proper  condition,  and  the  various  soft  slates  more  properly  called 
shales,  which  must  be  ground  before  they  are  used  ;  building  brick  are  generally 


FIG.    I.      ANCIENT    HAKERY    AND    FLOUR     MILLS,  POMPEII. 


made  of  the  former,  paving  and  other  specially  hard  brick  of  the  latter.  The 
harder  a  brick  is  and  the  less  water  it  will  abs»irb  the  better  and  more  durable 
it  will  prove,  but  burning  should  not  be  carried  to  such  an  extent  as  to  make 
a  smooth,  vitrified  surface  to  which  mortar  will  not  adhere.  In  brick  masonry 
mortar  joints  are  frequent ;  they  form  so  large  portion  of  the  whole  that  the  strength 
of  a  brick  wall  is  determined  by  the  strength  of  the  mortar.  In  a  perfect  wall 
the  mortar  and  brick  would  be  of  equal  strength  ;  it  is  only  when  the  bricks  are 
very  poor  and  the  mortar  very  good  that  a  wall  fails  by  the  breaking  or  crushing  of 
the  bricks.  With  good  bricks  and  good  mortar,  well  put  together  so  that  all  the 
joints  are  thoroughly  filleil.  brick  masonry  is  one  of  the  most  durable  things  that 
man  can  build.  Some  varieties  of  stone  may  resist  the  elements  better  but  no 
other  material  is  as  well  fitted  to  resist  fire ;  a  heavy  brick  wall  will  stand  almost 
uninjured  when  a  granite  wall  close  by  will  he  splintered  to  pieces.    The  durability 
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and  excellence  of  brick  work  are  illustrated  by  its  use  in  Rome.  The  aqueducts 
which  cross  the  Campagna  and  the  enormous  buildings  built  in  the  days  of  the 
empire,  were  almost  entirely  made  of  brick,  though  facings  and  the  finishings  of 
which  they  have  now  generally  been  robbed,  were  of  sculptured  marble.  The 
Roman  bricks  were  very  thin  and  hard  burned,  but  their  strength  and  durability 
has  been  due  quite  as  much  to  the  far-famed  excellence  of  the  Roman  mortar. 

Stone  masonry  may  be  considered  the  highest  development  of  the  art. 
It  is  at  once  permanent  and  beautiful  and  while  in  many  respects  no  better  than 
brickwork,  it  is  susceptible  of  a  finished  elegance  which  no  other  material  allows. 
Furthermore,  the  mo.st  durable  stones  have  a  much  les.?  absorbent  capacity  than 
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FIG.    2.      MASONRY   OF   THE   GREAT    I'VRAMIOS. 


the  best  brick,  and  in  places  where  masonry  is  exposed  to  moisture  and  to  frost, 
as  in  the  piers  and  bridges  across  our  northern  rivers,  stone  masonry  is  the  best. 
There  are  a  great  variety  of  stones,  but  those  in  common  use  for  masonry  may  be 
divided  into  four  general  classes :  Granite,  which  is  the  hardest  to  work,  the  most 
durable  against  the  elements  and  the  least  able  to  resist  fire ;  basalt,  which  is  gen- 
erally found  in  inconvenient  forms  but  which,  when  it  can  be  quarried  into  suita- 
ble shapes,  is  excellent ;  limestones,  of  which  there  is  an  immense  variety,  from  the 
best  marbles,  almost  as  durable  a.'*  granite,  to  the  common  flinty  limestones  which 
go  to  pieces  after  the  frosts  of  a  few  winters ;  sandstones,  whose  variety  is  almost 
as  great  as  that  of  the  limestones.    The  two  first  are  azoic  rocks;  the  two  latter 


are  of  sedimentary  origin.  The  first  requirement  of  good  masonry  stone  is  that  it 
should  be  durable;  the  second,  that  it  should  be  capable  of  being^  worked  into 
convenient  shape.  It  is  possible  to  build  good  stone  masonry  in  which  mortar 
plays  but  little  part. 

Stone  masonry  may  be  classified  in  two  different  ways :  By  the  shape  in 
which  the  stone  is  used,  and  by  the  manner  in  which  it  is  laid  together.  Masonry 
is  divided  into  rubble  and  ashlar,  while  there  may  be  combinations  of  the  two, 
much  good  masonry  having  an  ashlar  face  with  nibble  backing ;  in  rubble  ma- 
sonry the  stone  are  not  cut;  tliougli  they  may  be  roughly  blocked  into  shape, 
they  are  laid  up  in  an  irregular  manner,  with  joints  of  varying  thickness ;  in  ash- 
lar masonry  the  beds  and  joints  are  cut  to  vertical  and  horizontal  planes,  or  more 
properly  to  planes  parallel  and  at  right  angles  to  the  line  of  pressure.  The  sec- 
ond division  is  into  dry  masonry  and  masonry  laid  in  mortar ;  in  the  former  the 
stones  are  placed  directly  upon  each  other,  the  bearings  being  taken  at  the  points 
in  which  they  come  in  contact ;  which  even  in  the  best  cut  stone  work  is  not  a 
continuous  surface ;  in  the  latter  the  stones  are  bedded  in  mortar  and  the  joints 
are  filled  with  mortar  so  that,  if  the  work  is  well  done,  the  weight  is  distributed 
uniformly  over  the  whole  bed  of  each  stone  and  the  mortar  excludes  air  and  water 
from  the  interior  of  the  work. 


FIG.  3.     "fISCINA   MIRABILIS,"  FRESH  WATER   RESERVOIR,  POZZUOLI, 
NEAR  NAPLES,    ITALY. 
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I- IG,    t,      EGYPTIAN    MASONRY    AT    LUXOK. 

Concrete  is  really  an  artificial  stone;  il  is  composed  of  broken  stone  or 
gravel  enveloped  in  a  matrix  of  mortar  which  surrounds  every  stone,  filling  all  the 
voids,  in  the  same  way  in  which  the  cementing  material  of  the  mortar  surrounds 
the  particles  of  sand  and  fills  the  voids  between  them.  A  good  concrete  should  be 
absolutely  solid,  there  should  be  enough  cement  in  the  mortar  to  fill  all  the  voids 
between  the  grains  of  sand  and  there  should  be  enough  mortar  in  the  mass  to  fill 
all  the  voids  between  the  stones ;  the  mass  should  be  so  thoroughly  mixed  that 
this  distribution  actually  takes  place,  a  result  which  is  seldom  accomplished  in 
quick,  hurried  work.  Where  stone  cannot  be  had  it  may  be  omitted,  and  some  of 
the  best  concrete  ever  made  is  formed  entirely  of  cement  and  sand.  While  con- 
crete is  perhaps  the  most  modern  form  of  masonry,  it  is  by  no  means  new ;  while 
the  Romans  generally  used  brick  for  the  unseen  portions  of  their  construction 
in  many  cases  they  used  concrete ;  in  Eastern  buildmgs  much  of  the  interior 
work  is  of  rubble  masonry,  containing  so  large  a  proportion  of  mortar  that  it  is 
really  concrete.  Concrete  is  in  very  general  use  in  Europe ;  its  use  is  extending 
rapidly  in  America.  Prejudices  have  been  raised  against  it,  though  inferior  work 
done  in  this  country  when  it  was  first  introduced,  but  it  is  within  the  limit  of  possi- 
bilities that  an  artificial  stone  can  be  made  in  this  way,  which  will  be  as  good  and 
as  durable  as  the  natural  stones  which  are  commonly  used ;  when  this  is  accom- 
plished the  advantages  of  a  truly  monolithic  construction  will  make  concrete  the 
best  building  material  and,  except  for  the  facing  of  monumental  works,  where 
nothing  can  take  the  place  of  the  finest  stones  from  nature's  laboratory,  it  may  be 
universally  used. 

An  engineer  in  designing  a  structure  uses  a  factor  of  safety,  which  is  the 
quotient  obtained  by  dividing  the  breaking  strain  by  the  working  strain.  One 
of  the  rules  which  he  follows  in  construction  is  to  expose  no  m.aterial  to  a  tensile 
strain  when  that  material  is  not  capable  of  some  elongation  without  fracture,  and 
the  less  such  possible  elongation  the  greater  the  factor  of  safety  must  be.    Apply- 
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ing  this  rule,  single  stones  are  capable  of  a  slight  elongation  under  strain  and 
may,  therefore,  be  called  on  for  some  tensile  resistance  but  only  with  an  excessively 
large  factor  of  safety.  The  same  may  be  said  of  monolithic  concrete  though  its 
general  nature  is  such  that  the  factor  of  safety  should  be  still  larger  and  the  tensile 
strain  permitted  very  small.  Composite  masonry,  whether  of  stone  or  brick, 
cannot  be  depended  upon  for  any  such  elongation,  but  as  soon  as  a  tensile  strain 
occurs  some  of  the  jonits  are  ligely  to  open.  A  masonry  structure  should  be 
so  designed  that  no  tension  exists  in  any  portion  of  it,  the  only  exception  being 
in  single  stones  like  lintels  over  openings  or  the  covering  stones  of  a  culvert,  and 
these  act  only  as  beams.  Furthermore,  it  is  not  enough  to  eliminate  all  external 
tensile  strains  but  an  external  compression  improperly  applied  may  produce  inter- 
nal tension.  Long  compression  members  of  timber  or  metal  when  tested  to  de- 
struction invariably  break  through  tension.  If  in  any  body  the  resultant  of  the 
compressive  strains  in  any  direction  falls  exactly  in  the  center  of  the  cross  sec- 
tion normal  to  that  direction,  the  compression  on  that  cross  section  will  be  uni- 
form throughout.  If,  however,  this  resultant  moves  from  such  center  the  unit 
strain  increases  on  the  side  toward  which  that  resultant  moves  and  decreases  on 
the  side  from  which  it  moves,  until,  when  the  distance  of  the  resultant  from  one 
face  is  twice  that  from  the  other,  the  pressure  on  the  extreme  edge  nearest  the 
resultant  has  been  doubled  and  that  at  the  more  distant  edge  has  been  reduced  to 
nothing.  If  the  resultant  moves  still  farther  the  further  reduction  of  pressure  on 
the  more  distant  edge  gives  negative  results,  tnsion  appears  m  the  masonry  and 
fracture  occurs,  not  where  the  pressure  is  greatest  but  where  it  is  less  than  noth- 
ing. White  the  fracture  may  not  throw  down  the  structure,  it  will  cause  cracks 
and  thereby  destroy  the  monolithic  character  of  the  work. 

Though  tension  should  never  be  permitted  in  masonry  it  is  still  possible 
for  changes  of  shape  to  occur  of  the  same  nature  which  take  place  when  a  beam 
deflects  under  a  load.    In  a  beam  this  deflection  is  caused  by  compression  in  the 
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portion  of  the  beam  which  softens  the  fiber  and  tension  in  the 
portion  which  lengthens  the  fibers.  Similar  results,  so  far  as  dis- 
tortion are  concerned,  may,  however,  be  obtained  by  varying  compression,  and 
this  is  what  takes  place  in  a  piece  of  masonry.  In  a  long  masonry  column,  for 
instance,  a  force  applied  at  the  center  of  the  column  would  simply  compress  that 
column,  shotening  it  in  proportion  to  its  length  and  the  strain.  If,  however,  this 
pressure  instead  of  being  applied  at  the  center  were  applied  at  the  edge  of  the 
middle  third  a  compression  would  take  place  on  one  side  of  the  column  equal  to 
double  what  under  the  former  conditions  took  place  throughout  the  whole,  while 
there  would  be  no  compression  on  the  other  side ;  the  column  might,  therefore, 
be  bent  perceptibly  out  of  shape  without  the  existence  of  any  tension  in  the  ma- 
sonry. Masonry  has  a  modulus  of  elasticity,  or  as  some  physicists  would  prefer 
to  call  it.  a  coefficient  of  compression.  Its  clacticily  must  be  recognized  and  ma- 
sonry is  susceptible  of  an  amount,  though  a  small  one,  of  deformation  and  this 
deformation  is  not  infrequently  obser\'ed  in  practice.  The  piers  of  many  bridges 
bend  back  and  forth  and  this  without  injury  to  the  masonry. 

The  ideal  masonry  would  be  absolutely  monolithic ;  this  result,  however, 
is  never  obtained  except  in  concrete.  In  all  other  kinds  two  conditions  are 
relied  upon  to  produce  this  result  in  some  measure.  The  first  of  these  is  the  fric- 
tion of  the  stones  upon  each  other ;  as  friction  is  directly  proportionate  to  pressure 
the  best  results  arc  obtained  when  the  maximum  pressure  is  combined  with  the 
least  tendency  to  move  on  the  lines  of  friction ;  this  condition  obtains  on  planes 
which  are  at  right  angles  to  the  line  of  pressure,  so  that  the  pressure  on  the  plane 
is  a  maximum  and  has  no  component  in  the  only  direction  in  which  the  stones  can 
slide.  Furthermore,  this  friction  should  be  utilized  to  tie  the  successive  stones 
together  as  much  as  possible ;  the  stones  in  one  course  should  tie  together  those 
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in  the  course  below,  that  is,  the  stones  instead  of  being  superimposed  on  other 
stones  should  he  placed  over  the  joints  between  the  stones  below,  so  that  stones 
cannot  be  pulled  apart  without  overcoming  this  friction.  This  breaking  of  joints 
is  a  fundamental  principle  of  good  masonry.  The  most  perfect  form  of  a  pier 
intended  to  resist  weight  would  be  one  formed  of  successive  courses,  each  consist- 
ing of  a  single  stone,  the  pressure  being  taken  at  the  successive  joints  on  planes 
at  right  angles  to  the  line  of  pressure.  In  very  small  structures  this  is  sometimes 
done  with  excellent  results  ;  in  larger  works  the  nearest  possible  approach  to  this 
is  obtained  by  using  successive  courses  separated  by  parallel  planes,  the  stones  of 
one  course  breaking  joints  with  those  of  the  course  below  and  binding  those  stones 
together  by  this  frictionat  resistance.  The  best  quaUty  of  ashlar  masonry  fulfills 
this  condition  better  than  anything  else,  well  bonded  brick  work  does  it  also. 

The  other  condition  which  tends  to  produce  monolithic  work  is  the  use  of 
mortar,  with  which  all  interstices  should  f)e  filled  and  which  has  the  double  eflFect 
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of  reducing  the  pressure  by  distributing  it  over  surfaces  instead  of  taking  it  on 
points  and  of  very  greatly  increasing  the  coefficient  of  friction  by  its  adhesion 
to  the  stones.  The  better  the  mortar  the  better  these  results.  A  perfect  mortar 
would  be  as  strong  as  the  stone  and  would  adhere  to  the  stone  as  firmly  as  the 
particles  of  stone  adhere  to  each  other  (a  degree  of  excellence  which  we  shall  prob- 


ably  never  attain.  With  such  a  mortar  the  work  would  become  absolutely 
monolithic  and  it  would  no  longer  he  necessary  to  use  beds  at  right  angles  to  the 
line  of  pressure  or  to  break  joints,  as  both  beds  and  joints  would  disappear  in  the 
absolute  monolith  which  would  result. 

With  the  mortars  which  we  now  use  it  may  be  said  that  tlic  closer  the  work, 
the  truer  the  fitting  and  the  less  amount  of  mortar  required  to  fill  all  voids 
the  better  the  work  will  be.  With  ordinary  workmanship,  however,  there  is  dan- 
ger of  carrying  this  too  far.  It  is  better  to  have  a  thick  bed  of  mortar  which  will 
absolutely  fill  the  space  between  two  courses  of  stone  so  that  every  bed  is  sup- 
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ported  throughout  by  the  mortar  than  to  have  a  thin  joint  in  which  this  is  not 
done.  It  is  mucli  harder  to  fill  thin  joints  than  thick  ones,  and  in  ordinary  prac- 
tice it  is  not  wi.se  to  make  the  joints  too  thin.  I  have  usually  put  a  clause  into 
specifications  for  fiirst-class  masonry  providing  that  thin  horizontal  ninrtar  joints 
will  not  be  insisted  on,  but  that  every  stone  shall  be  set  in  a  full  bed  of  mortar 
and  settled  to  a  proper  bearing. 

There  is  a  common  idea  that  the  same  degree  of  excellence,  or  of  inferiority, 
should  be  permitted  in  all  features  of  a  piece  of  work.  In  other  words,  that  in  second 
class  masonry  in  which  little  pains  are  taken  in  fitting  the  beds  and  joints,  a  poorer 
mortar  may  be  allowed  than  would  be  required  in  first-class  ashlar  work.  This  is 
entirely  wrong,  the  closer  the  work,  the  nicer  the  fitting  and  the  more  perfect  the 
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shape  of  tlie  stones,  the  greater  is  the  work  done  by  friction  and  bonding  and  the 
less  is  the  duty  which  the  mortar  performs.  If  poor  mortar  is  to  be  permitted  at  all 
it  should  be  allowed  only  with  the  very  best  stone  work.  The  inferior  classes  of 
masonry,  like  rubble  work,  if  they  have  any  considerable  duty  to  perform  are 
only  safe  when  laid  up  in  very  best  quality  of  mortar.  This  is  illustrated  by  the 
work  of  different  nations.  The  closest  stone  cutters  the  world  has  even  seen  were  the 
ancient  Egyptians ;  the  great  pyramid  is  a  mass  of  ashlar  masonry,  though  the  face 
stone  was  stolen  by  Mohammedan  invaders  to  build  the  mosques  and  seraglios  of 
the  city  of  Cairo ;  but  in  one  place,  where  the  sands  of  the  desert  have  been  un- 
covered from  a  small  remnant  of  facing  near  the  base  of  the  pyramid.  I  found  a 
joint  on  the  top  bed  of  a  stone  which  did  not  exist  on  the  face ;  a  careful  examina- 
tion showed  that  this  could  not  be  real  joint,  but  must  have  been  simply  the  mark 
of  the  tool  which  was  used  in  trimming  the  end  of  the  stone  which  formerly  stood 
in  the  course  above,  and  yet  the  real  joint  was  so  close  that  it  could  scarcely  be 
distinguished  from  this  tool  mark.  The  pyramids  were  laid  up  in  mortar,  but  the 
amount  used  was  almost  infinitesimal  and  was  simply  an  inferior  lime  paste ;  the 
excellence  of  the  stone  work  rendered  the  quality  of  the  mortar  unimportant. 
The  masonry  of  India  is  very  different ;  it  is  made  largely  of  small  stones  with  a 
facmg  of  fine  work,  but  the  mortar,  the  work  of  the  patient,  mild  Hindoo,  is  very 
good ;  the  masonry  is  of  excellent  character  and  very  strong ;  the  smallness  and 
poor  fitting  of  the  stones  are  made  up  for  by  the  excellence  of  the  mortar. 

As  an  extreme  instance  of  imperfect  specification  I  may  mention  a  case 
which  recently  came  to  my  attention :  a  wall  of  rubble  ma.sonry.  with  poorly 
bonded  stones  and  irregular  beds,  laid  in  inferior  mortar,  was  run  up  quickly  to  a 
height  of  nearly  fifty  feet,  when  suddenly  the  exact  result  which  was  to  be  ex- 
pected occurred :  the  mortar  in  the  lower  courses  yielded,  the  stones  moved  on 
each  other  and  the  entire  wall  collapsed  into  a  heap  of  loose  stones  and  looser 
mortar.  Poor  as  the  mortar  was,  if  the  wall  had  been  built  of  cut  stone,  well 
bonded,  it  would  have  compressed  a  littk"  and  have  stood.  Poor  as  the  stone  was 
and  weak  as  the  bonding  was.  it  would  have  stood  if  the  mortar  had  been  good 
enough  to  bear  a  moderate  pressure  and  to  adhere  to  the  stone;  the  mortar 
neither  adhered  to  the  stone  nor  was  able  to  carry  the  weight  of  the  wall ;  for- 
tunately destruction  came  before  the  building  was  completed. 

(To  be  continued.) 
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THE  OLD  ROMAN  AQUEDUCTa 


THERE  are  no  more  striking  examples  of  the   grandeur  of  simplicity. 
in  the  design  of  stone  bridges  than  the  old   Roman  aqueducts.      The 
long  lines  of  arches  still  standing  on  the  otherwise  deserted  plains  of 
the  Campagna,   are   examples  likewise   of  the   splendid  character   of   the 
workmanship  of  the  Romans,  who  apparently  built  their  engineering  struc- 
tures to  last  for  all  time. 

The  rectangular  stone  piers  were  capped  with  simple  stone  copings,  the 
full  semi- circular  arches  sprang  directly  from  these,  while  the  depth  above 
the  arch  ring  necessitated  for  the  conduits,  ornamented  by  simple  belt 
courses  and  surmounted  by  a  coping  and  a  triangular  copping,  gave  the 
structure  a  dignity  which  even  in  the  ruined  condition  of  the  present  time 
has  not  been  lost. 

The  engineering  skill  displayed  in  their  design  was  remarkable,  show- 
ing that  the  Romans  were  well  informed  in  scientific  matters.  The  conduits 
have  uniform  grades  for  long  distances,  having  been  apparently  constructed 
from  precise  levels  of  the  country  over  which  they  were  built. 

The  stone  of  which  they  were  constructed  was  carefully  squared  an 
in  some  instances  different  colored  stone  was  employed  for  architectural 
effect.  Most  of  the  work  was  done  upon  them  during  the  winter  season, 
as  the  masonry  was  thought  to  dry  out  too  quickly  if  laid  in  the  summer. 
There  were  nine  aqueducts  used  to  supply  the  city  of  Rome  with  water  in 
the  time  of  Froutinus,  the  Aqua  Appia,  Anio  Vetus,  Aqua  Marcia,  Aqua 
Tepula,  Aqua  Julia,  Aqua  Virgo,  Aqua  Alsietina,  Aqua  Claudia,  and  the 
Anio  Novus. 

Of  these  the  Aqua  Claudia  was  the  most  remarkable  for  its  construc- 
tion and  arrangement,  having  a  length  of  nearly  fifty  miles  and  carrying 
water  from  two  streams  above  Tivoli.  Nearly  one-third  of  its  length  was 
carried  on  arches. 
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THE  BRIDGE  OF  THE  RIALTO/ 


THE  city  of  Venice  is  built  upon  two  islands,  which  are  separated  by  a 
serpentine  waterway,  known  as  the  Grand  Caual,  across  which  is 
built  the  bridge  of  the  Rialto.  The  name  Rialto  is  derived  from  the 
original  name  of  the  island  first  settled— Ripa  Alta. 

The  foundations  of  all  the  structures  were  made  with  great  care,  re- 
quiring the  use  of  masses  of  concrete  or  the  driving  of  piles. 

The  bridge  of  the  Rialto  was  constructed  from  the  design  of  Michael 
Angelo,  iu  1578.  As  is  well  known,  the  painters  of  this  period  were  also 
architects  of  recognized  ability  and  applied  this  knowledge  to  the  design  of 
engineering  works  as  well,  with  the  result  that  such  structures  partake  very 
largely  of  the  character  of  works  of  architecture,  being  decorated  with  its 
conventional  details. 

The  span  of  this  arch  is  '■>()  feet  10  inches  and  the  rise  20  feet  7  inches. 
The  arch  ring  is  hand.someIy  molded,  while  the  spandrels,  the  masonry  of 
which  is  laid  with  radial  joints,  are  decorated  with  figures  of  angels  in 
relief  and  tablets  bearing  inscriptions.  At  either  end  are  niches  of  beau- 
tiful design,  forming  jilaces  for  other  figures. 

The  bridge  carries  two  rows  of  shops,  formed  by  arcades,  between 
which  is  a  passage.  The  principal  footways  on  the  out.side  are  supported 
by  corbels,  an  arrangement  which  causes  the  depth  at  the  center  to  appear 
more  shallow  than  it  is  iu  realit)- — on  account  of  the  great  overhang. 

The  footways  are  protected  by  balustrades  of  beautiful  design,  and  on 
account  of  the  ascent  being  steep  marble  steps  are  provided. 

The  arcades  are  quite  a  study  in  themselves,  the  large  central  arches 
forming  a  cross  passage.  The  six  arches  on  either  hand  springing  at  dif- 
ferent levels,  present  a  remarkably  good  .solution  of  this  difficult  problem 
in  design.  The  lack  of  a  thick  abutment  at  each  end  and  the  shallow 
depth  over  the  haunches  of  the  large  arches  are  faults  which  are  to  a  great 
extent  lost  sight  of,  owing  to  the  striking  character  of  the  entire  bridge. 

•Subject  to  Fronti«pi«ce. 
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ROMAN  CONSTRUCTION.- 
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ANY  books  have  been  written  and  innumerable  plates  have  been 
published  describing  and  illustrating  the  wonderful  architectural 
and  engineering  works  of  the  ancient  Romans. 

The  history  of  Roman  art  is  well  known.     Their  architectural 
forms  are  recognized  by  cver>'  intelligent  observer,  and  the  minute 
details  of  their  style  and  orders  have  been  familiar  to  architectura  1 
students  for  the  last  three  centuries. 

There  is  hardly  a  known  fragment  of  Roman  architecture  in  existence  that 
has  not  been  carefully  measured,  drawn  and  published  to  the  world  during  the 
present  century. 

And  yet,  with  all  this  widely  published  knowledge  of  Roman  art  and  archi- 
tectural forms,  there  has  been  very  little  attention  given  in  modern  times  to  Roman 
methods  of  construction,  and  very  few,  even  among  architects  and  engineers,  are 
aware  of  the  fact  that  the  ancient  Romans,  especially  of  the  best  days  of  the 
Roman  Empire,  devised  and  perfected  a  method  of  construction  perfectly  adapted 
to  their  gigantic  works  and  possible  of  execution  with  unskilled  labor  and  with 
the  cheapest  and  most  common  materials. 

Nearly  all  writers  who  have  attempted  to  describe  Roman  buildings  and  the 
materials  with  which  they  are  built,  have  classed  them  as  of  cut  stone,  or  of  brick 
faced  with  marble. 

Others  who  have  investigated  a  little  beneath  the  surface  have  described 
some  Roman  walls  as  a  combination  of  brick  and  rubble  stone  work,  with  occa- 
sional bond  courses,  extending  entirely  through  the  walls,  consisting  of  large 
flat  tiles. 

Vitruvius,  the  earliest  architectural  writer  whose  works  have  come  down  to 
us,  declares,  in  the  introduction  to  his  ten  books,  that  he  has  developed  all  the 
principles  of  the  art  of  architecture.  Yet,  while  he  describes  very  minutely  all 
classes  of  building  material  and  their  proper  use,  he  gives  no  hint  of  what  the  ruins 
show  to  be  the  true  Roman  construction  of  walls  and  arches,  which  method  be- 
came general  about  his  time.  Whatever  Pliny  and  other  ancient  writers  have 
recorded  of  Roman  construction  they  appear  to  have  copied  from  Vitruvius. 

During  a  visit  to  Rome  in  1882  the  writer  was  much  interested  in  examining 
the  stupendous  ruins  of  buildings,  aqueducts,  etc.,  and  noticed  what  to  him  was  a 
strange  discovery — that  the  walls  and  arches  of  such  buildings  as  the  Baths  of 
Diocletian  and  Caracalla,  the  Basilica  of  Constantine  and  many  other  ruins  were 
not  of  bricks,  as  he  had  been  led  to  suppose,  but  of  great  masses  of  concrete 
faced  with  bricks.  In  many  places  where  the  brick  facing  had  been  stripped 
off  the  concrete  mass  presented  a  rough  face  with  numerous  indentations,  as  if 
bricks  had  been  laid  diagonally  with  the  corners  penetrating  the  concrete.  This 
was  a  new  revelation  to  him.  but  he  had  neither  the  means  nor  time  to  investigate 
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further  than  what  was  on  the  surface  and  exposed  to  vitw.  The  discovery, 
however,  added  new  zest  and  desire  to  read  whatever  he  found  about  Roman 
construction.  When  in  1885  a  book  was  published  by  J.  H.  Middleton,  an  Enghsh 
architect,  entitled,  "Ancient  Rome  in  1885."  giving  the  result  of  extensive  investi- 
gations, and  revealing  the  fact  that  all  so-called  brick  walls  in  Rome  of  ancient 
construction  were  of  concrete,  faced  on  both  sides  with  triangular  bricks.  Mid- 
dleton declares  that  there  are  no  walls  of  ancient  Rome  built  throughout  of  brick, 
and  that  walls  only  seven  inches  thick  are  faced  with  very  small  triangular  bricks 
and  filled  with  concrete.    See  Fig.  i,  a. 

This  made  clear  the  cause  of  the  indentations  which  had  so  puzzled  the 
writer,  and  showed  a  logical  intent  on  the  part  of  the  builders. 
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FIG.   t.      PLAN  OF    WALL. 


In  a  more  recent  work,  "The  Art  of  Building  Among  the  Romans,"  written 
by  Auguste  Choisy,  a  French  architect,  a  translation  of  which  by  Arthur  J.  Dillon 
has  been  published  in  the  Brick  Builder  during  the  years  1892-95,  makes  clear 
to  English  readers  for  the  first  time  the  system  practiced  by  the  ancient  Romans. 
To  this  work  the  writer  is  indebted  for  the  graphic  illustrations  of  this  paper,  and 
to  some  extent  the  descriptions. 

The  etchings  by  Piranasi  show  how  some  of  the  ruins  appeared  one  hun- 
dred and  fifty  years  ago,  while  the  photogiaphs  show  the  appearance  of  other 
ruins  at  the  present  time. 

It  will  be  seen  by  examining  these  etchings  and  photographs  that  in  many 
places  what  appear  on  the  surface  to  be  brick  arches  over  openings  and  relieving 
arches  through  the  body  of  brick  walls  have  fallen  out  or  have  been  destroyed, 
and  the  remaining  mass  shows  that  the  arches,  like  the  plain  facings,  were  but 
skin  deep. 

A  close  examination  of  the  interior  surfaces  of  domes  and  the  soffits  of 
large  arches  often  reveals  a  framework  of  thin  brick  arches  forming  a  skeleton 
of  bricks  imbedded  in  the  mass  of  concrete  or  rubble  work. 
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Auguste  Choisy  made  a  thorough  examination  of  these  and  other  pecuhari- 
tjes  and  arrived  at  the  following  conclusion  :  That  Roman  masonry  generally  con- 
sisted of  an  agglomeration  of  small  stones  and  mortar,  with  facings  of  cut  stones 
or  triangular  bricks,  except  for  foundations  and  other  works  below  the  level  of 
ground  where  the  earth,  and  sometimes  timbers,  served  to  confine  the  mixture. 
This  concrete  or  fine  rubble  work  is  of  two  kinds — that  which  was  placed  in 
trenches  or  behind  solid  stone  revetments  was  of  rammed  masonry,  formed  by 
spreading  a  layer  of  mortar  four  or  five  inches  thick,  and  then  spreading  over  it 
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a  layer  of  equal  or  greater  thickness  of  small  broken  stone  and  ramming  the  stone 
down  into  the  bed  of  mortar,  thus  forcing  the  mortar  into  all  the  interstices  and 
bringing  some  of  it  to  the  surface.  Then  a  thin  layer  of  very  fine  fragments  and 
dust  resulting  from  the  facing  of  the  cut  stone  was  spread,  which  prevented  the 
mortar  from  adhering  to  the  feet  or  tools  of  the  workmen,  and  the  whole  was 
again  rammed  solid,  when  the  operation  was  repeated  with  a  fresh  layer  of  mortar, 
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rock  and  dust,  thus  making  a  very  compact  mass  in  well-defined  layers  eight  or 
nine  inches  in  thickness.    Fig.  2. 

This  method  seems  to  have  been  employed  in  all  cases  where  heavy  cut 
stone  facing  or  earth  pressure  gave  sufficient  resistance  to  the  outward  thrust 
caused  by  the  ramming. 

The  other  method  of  building  with  conglomerate  masonry  and  where  ram- 
ming is  not  employed  is  by  far  the  most  common,  and  is  always  found  where  brick 
or  small  stones  are  used  for  facings.  These  facings  were  doubtless  laid  one  or 
two  courses  at  a  time  and  for  the  same  purpose  as  the  larger  stones,  to  confine  the 
fresh  rubble  and  to  form  straight  and  true  faces  to  the  walls,  which  were  after- 
wards veneered  with  marble  or  covered  with  stucco. 

Some  writers  have  assumed  that  the  interior  filling  was  mixed  as  concrete 
is  now,  and  poured  while  in  a  semi-liquid  condition  between  the  facings,  but 
Choisy  demonstrates  quite  clearly  that  such  could  not  be  the  method  employed, 
by  that  layers  of  lime  mortar,  as  before  only  form  one  to  one  and  a  half  inches 
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in  thickness,  were  spread  between  the  facings,  and  then  the  broken  fragments 
were  placed  by  hand  and  pressed  down  into  the  mortar.  This  is  shown  by  the 
fact  that  the  stones  are  always  placed  on  their  natural  bed,  and  where  pieces  of 
pottery  are  used  they  are  always  placed  with  their  faces  following  the  horizontal 
plane,  and  again  where  fragments  two  or  three  inches  thick  are  used,  as  some- 
time occurs,  it  is  frequently  found  that  the  layer  of  mortar  spread  over  the  top 
does  not  go  down  between  these  large  fragments  to  meet  the  lower  bed  of  mortar, 
thus  leaving  gaps  in  the  vertical  joints  which  would  not  occur  in  a  mixed  semi- 
liquid  concrete,  and  which  are  seldom  if  ever  found  in  the  rammed  work. 

The  triangular  bricks  used  for  facing  such  walls  and  confining  the  rubble 
were  from  one  foot  to  twenty  inches  long,  and  from  one  to  one  and  one-half  inches 
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in  thickness,  and  laid  generally  with  very  thick  joints,  often  one  inch  in  thickness, 
of  lime  mortar,  generally  with  pozzuolana  used  in  place  of  sand. 

Often,  in  the  earlier  works,  the  faces  of  the  walls  were  of  small  stones 
about  six  inches  square  on  the  face,  and  from  ten  to  twelve  inches  long,  and  laid 
with  diagonal  joints  forming  what  Vitruvtus  calls  "reticulatum  opus."  Fig,  I.  b. 
In  all  these  cases  we  see  that  the  principal  object  of  the  brick  and  small 
stone  facings  was  to  confine  the  rubble  work  and  protect  it  during  the  process 
of  setting  and  hardening,  while  at  the  .sarrn.-  time  it  was  thoroughly  incor- 
porated in  the  mass  of  the  wall. 
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In  this  manner  all  expense  and  wastefulness  of  temporary  curbing  was 
avoided,  and  substantial  walls  were  erected,  largely  with  unskilled  labor  and 
with  the  commonest  materials. 

In  building  walls  of  this  character  it  is  evident  that  some  method  of  bonding 
the  two  opposite  faces  at  intervals  shmdd  be  employed,  and  this  (Fig.  3)  the 
Romans  effected  in  two  different  ways.  Often  both  methods  were  employed  in  the 
same  wall. 

In  the  fiirst  method  sticks  of  roughly  hewn  wood  were  placed,  extending 
entirely  through  the  wall.  Vitruvius  refers  to  this  method  of  bonding,  and  says 
in  Chapter  5,  Book  i :  "The  walls  ought  to  be  tied  from  front  to  rear  with  many 
pieces  of  charred  olive  wood,  by  which  means  the  two  faces  thus  connected  will  en- 
dure for  ages.  The  advantage  of  the  use  of  olive  is  that  it  is  affected  neither  by 
weather,  by  rot  nor  by  age.  Buried  in  the  earth  or  immersed  in  water,  it  lasts 
unimpaired,  and  for  this  reason  not  only  walls  of  cities,  but  foundations  and 
such  walls  as  are  of  extraordinary  thickness,  tied  together  therewith,  are  exceed- 
ingly lasting." 
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It  is  quite  probable  that  these  bonding  sticks  were  allowed  to  project  on 
both  sides  of  the  walls  to  support  scaffolding  for  the  workmen  and  materials,  and, 
when  the  walls  were  finished,  they  were  cut  ofT  flush  with  the  face. 

The  wood  has  rotted  out  from  all  these  Roman  walls,  but  the  imprint  in  the 
masonry  gives  proof  beyond  question  of  their  former  existence. 

The  second  method  of  bonding,  which  has  proved  more  durable  than  even 
charred  olive  w^ood,  is  also  shown  in  Fig.  3.  It  consists  of  flat  tiles  of  burnt 
clay,  or  large  bricks,  about  two  feet  square,    and  from  one  and  one-half   to    two 
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inches  thick.  These  are  often  used  in  single  layers  from  four  to  eight  feet  apart, 
and  sometimes  with  two  or  three  courses  together.  This  method  of  bonding 
is  a  strongly  marked  peculiarity  of  Roman  walls  wherever  found  in  Europe. 

But  it  is  in  the  construction  of  vauhs  and  arches  that  we  find  the  ingenious 
method  of  the  Romans  carried  to  its  greatest  perfection,  and  the  greatest  saving 
of  skilled  labor  and  expensive  materials. 

While  arches  of  cut  stone  with  radiating  joints  were  used  by  the  Romans 
in  their  bridges,  triuniphai  arches,  city  gates  an<l  some  other  monumental  struc- 
tures, rubble  vaults  were  far  more  common  and  were  built  on  a  most  stupen- 
dous scale. 

These  vaults,  formed  of  small  materials,  were  of  infinite  variety,  and  arc 
found  covering  rectangular  and  polygonal  spaces,  rotundas  and  exedras,  for, 
being,  as  it  were,  moulded,  they  could  be  adapted  to  the  most  varying  form.^.  and 
could  be  made  to  meet  all  of  the  numerous  requirements  of  planning. 

The  Romans  may  or  may  not  have  been  the  inventors  of  rubble  vaults;] 
that  is  to  say.  of  vaults  of  small  stones  bound  together  with  mortar,  but  it  is 
certain  that  before  them  no  one  thought  of  constructing  vauhs  of  large  span  of 
such  materials.  With  them  it  seems  to  have  been  devloped  during  the  latter  days 
of  the  republic  and  the  early  days  of  the  empire,  or  about  the  beginning  of  the 
Christian  era. 

The  system  developed  rapidly,  and  the  Pantheon  is  preserved  to  us,  a  mas- 
terpiece of  the  art  and  one  of  its  earliest  examples. 
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If  one  inspects  an  edifice  vaulted  with  rubble,  as  for  example  the  great 
Baths  of  Caracalla.  he  will  perceive  on  the  face  an  arch  of  brick  with  radiating 
joints,  and  behind  these  face  arches  a  rough  masonry  similar  to  the  interior  of 
the  walls  we  have  described,  but  if  one  examines  these  masses  of  masonry  more 
closely  he  discovers  courses  of  an  entirely  separate  construction  imbedded  in 
them,  real  ribs,  sometimes  entire  networks  of  bricks  forming  skeletons  in  the 
body  of  the  rubble. 

This  skeleton  must  not  be  considered  as  a  series  of  relieving  arches  built 
at  the  same  time  as  the  rubble  and  intended  to  strengthen  it.  These  arches  of 
bricks  in  the  Roman  vauhs  were  built  first,  with  radiating  joints  and  bonded  to 
each  other  and  to  the  face  arches  at  intcr\'als  with  large  tiles,  thus  forming  a 
complete  framework  which  could  he  built  on  a  light  and  inexpensive  centering, 
and  which  in  turn  supj>orted  the  body  of  the  arch  as  it  was  carried  up  with  hori- 
zontai  courses  exactly  as  described  for  the  walls. 

Fig.  4  shows  the  appearance  of  such  a  vault  with  the  facing  bricks  re- 
moved. 

It  is  evident  that  the  construction  of  wooden  centering,  of  sufficient  strength 
to  carry  such  massive  arches  in  a  perfectly  rigid  state  while  being  built,  would  be 
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a  work  of  great  expense  and  delay,  requiring  vast  quantities  of  timber,  consid- 
erable skilled  labor  and  a  great  deal  of  lime,  all  of  which  the  Roman  builders 
sought  to  avoid  using  unnecessarily. 

Some  centering  indeed  was  necessary  to  support  the  light  ribs  of  bricks  on 
which  to  form  the  rubble.  Such  centering  was  constructed  in  as  light  and  crude 
a  manner  as  possible,  generally  of  round  or  rough-hewn  logs,  supported  on 
corbels  of  brick  or  stone  projecting  from  the  wall,  roughly  formed  to  the  curve 
of  the  arch  with  bricks  and  earth,  and.  where  necessary,  further  supported  by 
vertical  props.  Fig.  5. 

This  rough  centering  was  often  paved  with  a  layer  of  large,  thin,  burnt  tiles, 
laid  with  open  joints  which  would  revive  the  rubble  masonry  and  adhere  firmly 
to  it,  thus  forming  the  permanent  soffit  of  the  arch  wlien  the  centering  was  re- 
moved. At  other  times  it  was  covered  roughly  with  boards  which  have  left 
their  imprint  in  the  masonry  of  the  arches. 
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The  ribs  or  armatures  of  the  arch  were  then  turned  rapidly  and  roughly 
as  is  shown  by  their  irregularity  in  many  of  the  ruins.  They  were  usually  con- 
structed with  bricks  about  6x24  inches,  slightly  wedged  and  laid  in  strong  lime 
mortar.  At  intervals  of  two  feet  or  more  large  tiles  or  bricks  about  24x24  inches 
were  built  in.  forming  wings,  as  shown  in  Fig.  5.  or  bonding  the  ribs  together,  as 
shown  in  Fig.  6. 

At  other  times  the  ribs  are  built  in  pairs,  with  a  space  of  eight  or  ten  feet 
between  them,  as  is  shown  in  Fig.  7. 

In  still  other  cases,  where  very  large  arches  were  to  be  turned,  as  in  the 
Basilica  of  Constantine,  where  they  are  about  seventy  feet  span,  these  ribs 
were  made  double  in  height,  as  is  shown  in  Figs.  8  and  9. 

These  light  ribs  of  brick,  once  completed  and  bonded  together  over  the 
rude  centering,  were  of  sufficient  strength  and  rigidity  to  support  the  rubble 
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work  as  it  progressed,  and  were  swallowed  up  by  it,  becoming  thoroughly  incor- 
porated as  a  permanent  part  of  the  construction. 

It  is  evident  also  that  the  work  need  suffer  no  delay  while  the  centering  and 
ribs  were  bing  constructed;  for,  as  shown  in  Fig.  10.  the  overhang  of  the  walls 
was  slight  for  about  one-third  of  the  height  al  the  arch,  and  up  to  that  heiglit 
would  cause  little  or  no  jiressure  on  the  ribs  or  centering,  but  it  was  necessary  that 
the  ribs  should  be  completed  before  the  work  was  carried  higher. 

Many  barrel  vaidts  of  smaller  dimensions  were  turned  on  armatures  of  two 
courses  of  bricks  or  tiles  laid  Hatwise,  the  lower  course  laid  continuous,  of  large 
bricks,  and  the  second  of  smaller  bricks  covering  the  joints  and  forming  blocks 
or  bands  as  represented  by  Figs.  1 1.  12  and  13,  the  top  course  being  laid  in  plas- 
ter or  quick-setting  mortar. 

Of  this  tv^je  are  many  of  the  vaultings  in  the  Baths  of  Caracalla. 

When  it  came  to  groined  vaultings,  the  Romans  practiced  the  same  economy 
in  the  employment  of  skilled  labor  and  ct>stly  materials.  It  may  be  said  in  gen- 
eral that  where  practicable  the  Romans  avoided  the  intersection  of  barrel  vaults, 
but,  where  the  requirements  of  the  plan  demanded  it,  they  sought  to  make  both 
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barrel  vaults  of  the  same  width,  and  where  that  was  not  practicable  they  usually 
stilted  the  narrower  one  so  as  to  bring  the  lop  level  with  the  targe  arch. 

The  centering  and  ribs  were  constructed  in  general  as  has  been  described 
for  barrel  vaults,  but  with  the  precaution  of  always  having  rigfid  ribs  to  form  the 
groins  (Figs.  14  and  15),  or,  if  flat  tiles  were  used,  an  extra  course  was  laid  long 
the  line  of  the  groin.    (Fig.  16.) 

In  building  circular  domes  the  same  elaborate  system  of  ribs  and  skeleton 
armature  was  carried  out. 

The  dome  of  the  Pantheon,  the  largest,  oldest  and  most  perfect  dome  in 
masonry,  and  which  some  writers  have  described  as  of  solid  brickwork,  others  of 
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solid  concrete,  proves  by  investigation  to  be  of  the  fine  rubble  work  we  have  de- 
scribed, with  an  elaborate  system  of  ribs  and  arches  incorporated. 

Piranesi,  the  famous  etcher  of  the  last  century,  who  devoted  his  life  to  pro- 
ducing in  this  manner  the  most  perfect  representations  of  the  ruins  and  archi- 
tectural features  of  Rome,  made  extensive  investigations  into  the  structure  of  the 
dome  of  the  Pantheon  while  repairs  were  being  made,  and  produced  an  etching 
of  which  Fig  17  is  a  diagram. 

The  methods  here  presented  are  not  the  only  ones  employed  by  the  Roman 
builders  in  constructing  their  vaults  and  arches.  Many  special  devices  were 
adopted  as  the  difficulties  and  necessities  presented  themselves,  and  many  com- 
binations of  different  methods  were  employed,  the  object  appearing  to  be  always 
to  prevent  waste  of  valuable  materials  and  skilled  labor  in  erecting  temporary  and 
auxiliary  works. 

A  study  of  these  ingenious  contrivances  not  only  gives  us  an  insight  into 
the  conditions  under  which  Roman  builders  labored,  but  must  increase  our  respect 
and  admiration  for  their  engineering  and  constructural  ability. 

Study  of  the  ruins  of  Roman  work  indicates  that  the  methods  here  described 
arrived  at  their  greatest  perfection  during  the  first  two  centuries  of  the  Christian 
Era,  gradually  falling  into  disuse  and  disappearing  in  the  fifth  century,  after  which 
few  buildings  of  magnitude  were  erected  in  Rome  until  the  days  of  the  Renais- 
sance, when  the  old  Roman  methods  had  been  long  forgotten,  only  to  be  inves- 
tigated and  comprehended  in  these  latter  days  of  the  nineteenth  century. 
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DISCUSSION. 

President  Molera. — When  lime  mortar  is  buried  for  a  year  or  two  in  pits, 
it  is  supposed  to  absorb  carbonic  acid  from  the  air,  thus  tending  to  return  to  its 
previous  state  of  Umc  rock.  The  reaction  takes  place  in  the  mortar  itself.  I  sup- 
that  in  these  large  pits  the  covering  was  not  such  that  it  was  hermetically  sealed 
against  the  air,  and  that  the  air  inserted  itself  into  the  mass.  An  analysis  of  the 
mortar  in  the  ancient  work  of  the  Romans  shows  there  is  a  great  deal  of  carbonic 
acid  in  it. 

Q. — Mr.  Percy,  as  you  have  described  the  mortar  with  stones  put  in  it, 
is  it  not  something  like  our  concrete  ?  Do  you  know  whether  our  modem  concrete 
was  known  to  the  ancient  Romans,  and  used  by  them? 

Mr.  Percy. — I  think  not.  I  think  the  method  described  by  the  writer  I  have 
quoted  from  so  liberally  must  have  been  the  one  employed.    If  the  materials  were 
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mixed  together  and  put  in  as  we  put  in  concrete  now,  there  certainly  would  not  be 
any  well-defined  layers.  He  says  that  in  large  work  it  is  in  layers  eight,  nine  or  ten 
inches  thick.  Evidently  the  mortar  was  first  put  in  and  the  stone  was  then 
rammed  down  into  it,  bringing  the  mortar  to  the  top.  The  most  common  class  of 
work  is  with  brick  facing.  If  the  mortar  had  been  poured  in  in  a  semi-liquid 
state  the  layers  would  not  be  so  well  defined.  It  is  self-evident  that  the  small 
stones  or  fragments  of  pottery  were  put  in  by  hand,  for  they  arc  always  placed  in 
a  horizontal  position.  If  they  had  been  poured  they  would  be .  in  all  posi- 
tions. Then,  again,  in  these  layers  there  is  always  mortar  at  the  bot- 
tom, growing  less  as  it  comes  upward  in  the  course.  The  whole  thing 
is  logical  when  we  consider  that,  in  building  a  wall,  common  square  bricks  would 
not  make  a  very  good  bond,  but  in  such  masonry  the  rubble  filling  with  triangu- 
lar brick  facings  makes  an  excellent  bond.  There  could  not  be  a  better  bond 
devised  than  the  triangular  brick.  This  also  would  be  an  economical  way  of 
building  walls,  for  it  could  be  done  with  unskilled  labor.  It  is  very  evident  that 
the  Romans  had  abundance  of  labor.  They  had  great  numbers  of  captives,  and 
even  their  soldiers  were  put  to  work  on  these  buildings  and  great  structures.  All 
sorts  of  labor  were  employed.  It  is  apparent  that  this  method  was  adopted  so  that 
a  g^eat  amount  of  unskilled  labor  could  be  used  in  doing  the  greater  part  of  the 
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work,  using  skilled  labor  only  for  the  finishing  touches  and  the  ornamentation. 
The  ornamentation  is  of  a  Greek  type,  although  the  construction  is  Roman,  They 
brought  Greek  architects  and  Greek  workmen  to  Rome  to  do  this  clas  of  work. 
With  this  outside  finish  and  ornamentation  stripped  off  we  now  see  the  real  Ro- 
man work  and  construction. 

Q. — Do  you  understand  this  construction  would  apply  to  such  buildings  as 
the  Colosseum  and  the  great  aqueduct  ? 

Mr.  Percy. — Yes.  the  Colosseum  is  of  this  method  of  construction,  and  of  cut 
stone.  The  outer  wall,  and  the  second  series  of  arches,  and  a  good  part  of  the 
third  series  are  of  massive  cut  stone,  but  the  interior  parts  are  almost  entirely  of 
bricks  and  of  small  fragments  of  stone  and  mortar.     Perhaps  it  would  be  proper 
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to  call  it  rubble  work ;  evidently  the  mortar  and  stone  were  put  in  by  hand.  It 
looks  something  like  concrete,  and  it  may  be  properly  called  a  fine  rubble.  The 
cut  stone  is  travertine.  Some  of  the  piers  and  arches  of  the  aqueducts  are  of 
cut  stone.  The  piers  and  arches  of  the  largest  aqueduct  in  Nero's  time,  for  in- 
stance, were  of  brick  and  rubble.  A  very  interesting  thing  about  it  is  that  some 
of  the  arches  proved  too  weak  to  carry  the  weight,  and  they  have  been  reinforced 
by  other  arches  built  inside  of  them,  and  the  piers  have  been  thickened.  The 
inner  arches  were  built  entirely  of  brick.  A  few  inches  were  left  between  the  crown 
of  the  new  arch  and  the  under  surface  of  the  old  arch,  and  then  on  one  side  of  the 
wall  this  place  was  bricked  up,  and  this  mixture  of  stone  and  bricks  and  mortar 
was  rammed  in  from  the  outside  into  all  the  space  between  the  two  arches, 
thereby  strengthening  the  original  arches. 
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The  Roman  brickwork  is  generally  made  of  thin  bricks,  often  not  over 
an  inch  in  thickness.  It  is  a  very  common  thing  to  find  the  joints  as  thick  as  the 
bricks  are.  The  mortar  between  the  bricks  has  coarse  sand  in  it.  This  is  not  in- 
tended to  be  seen,  but  to  be  covered  up  by  the  hydraulic  cement  I  have  spoken 
of,  which  also  keeps  the  water  from  penetrating. 

All  the  great  arches,  including  the  triumphal  arches,  were  built  of  cut  stone, 
and  not  of  concrete  and  brick ;  also  most  of  their  gateways.  The  oldest  Roman 
work  is  entirely  of  cut  stone,  and  no  mortar  was  used.  The  stones  were  fitted 
very  closely  together.  About  the  time  of  Christ,  roughly  speaking,  this  method 
of  using  triangular  bricks  became  the  common  method,  and  is  particularly  shown 
in  those  monuments  built  in  the  first,  second,  or  third  centuries  of  the  Chris- 
tian era. 

The  Romans  at  first  used  a  volcanic  tufa  quarried  on  the  site  of  Rome.  It  was 
not  very  enduring,  and  not  very  hard.  All  walls  that  were  exposed  were  covered 
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with  stucco,  both  for  appearance.  T  suppose,  and  preservation.  As  the  Romans 
became  more  powerful,  they  wanted  to  build  more  enduring  buildings,  and  they 
went  to  the  foothills  and  mountains  beyond,  twenty-five  or  thirty  miles,  where 
there  are  excellent  quarries  of  stone.  You  have  a  sample  of  this  stone  here  in 
Golden  Gate  Park  in  the  Keyes  monument.  That  is  Roman  travertine.  It  is 
very  hard,  enduring  limestone.  The  Colosseum  and  St.  Peter's  are  built  of  that 
material.  It  was  used  very  generally  for  building  purposes.  Temple  building,  up 
to  the  time  of  Christ,  or  soon  after — such  temples  as  the  Temple  of  Saturn — are 
all  built  of  white  marble.  In  the  first  three  centuries  of  the  Christian  era  the 
Romans  were  not  satisfied  to  use  white  marble,  and  they  brought  the  richest 
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and  finest  varieties  of  marble  that  could  be  found  anywhere  in  Africa  or  Asia. 
The  most  of  this  marble  has  now  disappeared,  but  fragments  are  still  found. 

The  stone  dug  out  of  the  catacombs  was  a  soft  tufa.  I  do  not  think  any  of 
the  cut  stone  came  from  there,  or  that  it  would  be  practicable  to  quarry  stone  out 
of  such  narrow  passages.  The  Romans  probably  made  use  of  the  tufa  taken  out 
of  the  catacombsj  but  they  could  not  have  quarried  building  blocks  of  stone  out  of 
passages  four  and  eight  feet  high  and  extending  for  mites  in  all  directions.  No 
sane  man  would  take  that  method  of  quarrying  stone,  and  certainly  the  Romans 
were  logical  people,  as  we  have  seecn  in  the  construction  of  their  buildings. 
The  catacombs  I  believe  .were  made  solely  for  burial  purposes.  The 
stone  taken  out  is  inferior  material,  at  best,  for  building  purposes.  We  find 
in  this  concrete  or  rubble  work  something  of  a  guide  to  the  age  in  which  it  was 
used.  In  the  earliest  work  the  tufa  is  the  most  common  material  in  the  concrete 
or  rubble  work.  In  a  later  period  we  find  the  travertine,  and,  still  later,  fragments 
of  all  kinds  of  marble,  of  chippings  of  marble,  and  of  basalt  and  other  stone,  show- 
ing that  the  chippings  from  the  stone  they  used  for  facing  their  temples  all  went 
into  their  concrete  or  rubble  work,  and  nothing  was  lost  or  wasted. 

I  do  not  know  of  any  granite  near  Rome,  and  yet  we  find  granite  used  there 
in  modem  times.  The  church  of  St.  Paul  was  burned  in  1828  and  has  been 
rebuilt.  There  are  a  great  number  of  very  large  columns,  and  they  are  of  polished 
gray  granite.  Everything  else  is  marble,  but  the  columns  are  of  granite.  Where 
the  granite  came  from  I  do  not  know.  We  find  here  the  architectural  works 
of  the  Greeks.  They  not  only  rubbed  the  joints  of  stone  together  to  a  perfect 
joint,  but  even  polislied  the  joints.  1  do  not  believe  there  ever  was  such  a  waste 
of  labor  anywhere  in  the  world  as  that.  Unless  I  saw  it  I  could  hardly  believe 
that  such  things  were  done. 
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I       ^^^Sl  ^  ^^  were  to  accept  the  best  authorities  on  the    measured  force 
Y      H|B|.     *^^  blasting  powders  and  apply    the  results  of  their  investigations 
1    I^^D      '1  our  work  in  the  same  manner  that  we  would  accept  some  well 
bIiIBb^A    known  formula,  the  results  might  he  different  from  our  expecta- 
Wj.WH^B     tions.     The  reason  for  this  is  obvious.     If  it  were  possible  to 
BMBnnlw     ^^^^  ^  complete  examination  of  the  material  to  be  moved  or 
^^"WfW^     blasted  with  powder,  we  might  apply  our  theoretical  knowledge 
but  as  this  is  impossible,  we  must  rely  greatly  on  previous  experi- 
ence in  the  handling  of  similar  material. 

The  following  is  from  the  Encyclopaedia  Brittanica,  Vol.  VIII.  Page  812: 
"Potential  energy  per  pound  of  explosive  substance  in  fool  tons, 

Gunpowder 480 

Gun  Cotton  ...    716 

Nitro-glycerine .1,139 

"The  above  figures  naturally  direct  our  attention  to  the  small  amount  of  work 
stored  up  in  even  the  most  violent  explosive  substance  compared  with  the  poten- 
tial energA'  of  one  pound  of  coal,  which  is  about  4.980  foot  tons.  Noble  and  Abel 
point  out  that  this  difference  is  not  alone  due  to  the  fact  that  coal  draws  its  oxygen 
from  the  air,  but  also  because  the  explosive  has  to  expend  a  considerable  amount 
of  work  in  converting  its  condensed  magazine  of  oxygen  into  gas  before  it  can 
combine  with  the  carbon,  further  with  reference  to  the  economic  value  of  the 
work  done  that  the  oxygen  used  by  the  coal  costs  nothing  whereas,  much  expense 
is  incurred  in  condensing  the  oxygen  into  the  explosive  substance. 

"The  practical  value  of  any  explosive  must  depend  greatly  upon  the  object  to 
be  obtained.    It  is  essential  to  determine  between  explosive  force  and  effect. 

"Again  there  are  cases  even  in  mining  or  blasting  operations,  for  instance, 
where  it  is  desired  to  displace  large  masses  of  earth  or  soft  rock  in  which  a  com- 
paratively slow  explosive,  such  as  gun-powder,  would  give  better  results  than 
guncotton  or  dynamite.  However,  speaking  generally,  gunpowder  in  some  of  its 
forms  is  far  more  valuable  as  propelling  agent,  while  for  destructive  purposes,  the 
last  named  substances  are  much  more  effective." 

It  is  not  the  intention  of  the  writer  to  discuss  quarryitig  and  blasting  in  all  its 
details  in  this  article,  but  to  present  two  methods  of  doing  the  work  and  the  com- 
parative cost.  In  order  to  do  this,  we  will  consider  two  methods :  first,  by  means 
of  shallow  holes  drilled  from  thhe  surface ;  second,  by  means  of  a  tunnel,  or  drift, 
in  which  several  tons  of  powder  can  be  placed. 

The  first  effort  of  the  experienced  quarryman  will  be  to  get  what  he  terms 
a  "face"  on  the  quarry  and  to  avoid  a  "toe,"  or  at  best  to  keep  the  "toe"  in  the 
quarry  "worked  up."      By  the  "face"  is  meant  a  vertical  wall ;  the  "toe"  is  a  small 
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bench  or  slope  of  rock  left  at  the  foot  of  the  vertical  face,  and  should  be  blasted  or 
"worked  out"  before  another  blast  is  made  from  the  face,  as  this  triangular  toe  at 
the  foot  of  the  wall  will  make  the  resistance  too  great  at  that  point.  It  must  be 
remembered  that  the  force  of  powder  is  equal  in  all  directions,  and  the  rock  will 
first  be  broken  in  ihe  line  of  least  resistance. 

We  will  suppose  we  have  a  face  on  our  quarry  25  feet  in  height  and  want 
to  make  a  blast,  or  "shot,"  that  will  bring  down  the  greatest  amount  of  rock. 
The  character  of  the  rock  would  in  a  great  measure  determine  the  horizontal 
distance  from  the  face,  that  the  hole  would  be  drilled-  The  experience  of  the 
quarrymen  would  be  called  into  use  here;  he  would  examine  the  rock  for  seams, 
their  direction  and  width.  This  would  determine  both  the  depth  of  the  hole  and 
the  amount  of  powder  to  be  used.  If  the  rock  were  granite  and  what  might  be 
termed  solid  rock,  i.  e.,  without  scams,  it  would  be  safe  to  go  back  15  feet  from  the 
face,  and  drill  the  hole  20  feet  in  depth,  while  it  might  be  safe  to  go  back  20  iett 
from  the  face,  yet  this  could  only  be  determined  by  experiment.  If  there  should 
be  a  vertical  seam  a  foot  or  two  in  width  filled  with  earth  or  decomposed  rock  a 
short  distance  back  of  the  hole,  the  entire  force  of  the  powder  would  probably 
escape  through  this  soft  seam  leaving  the  rock  in  front  of  the  hole  broken,  but  not 
thrown  out. 

But  we  will  suppose  the  hole  to  be  drilled  15  feet  from  the  face  and  20  feet 
in  depth.  The  next  thing  to  do  is  to  "spring"  or  make  a  chamber  at  the  bottom 
of  the  hole  so  it  will  hold  enough  powder  to  throw  down  the  rock,  This  is  done 
by  putting  in  two  to  four  sticks  of  giant  powder  with  enough  tamping  over  it  to 
make  the  powder  burn,  or  "spring,"  a  hole  without  blowing  the  tamping  out. 
If  in  hard  rock,  this  will  have  to  be  repeated  several  times  until  a  chamber  has  been 
made  that  will  hold  from  fifty  to  seventy-five  pounds  of  powder.  If  the  rock  is 
.broken  by  seams,  this  will  be  an  easy  matter,  the  only  danger  being  that  the  rock 
above  the  bottoin  of  the  drilled  hole  may  lay  in  horizontal  layers,  and  a  part  of  it 
may  slip  forward  making  a  break  in  the  drill  hole.  Should  this  happen  the  work 
already  done  may  be  lost.  Sometimes,  the  5rst  time  the  hole  is  "sprung,"  a  seam 
may  open  that  may  make  a  chamber  large  enough  to  hold  all  the  powder  required. 
In  any  case,  the  chamber  should  be  below  the  bottom  of  the  drill  hole,  and  the 
powder  should  not  be  allowed  to  come  up  into  the  drill  hole  to  a  height  of  more 
than  three  or  four  feet.  In  some  cases  after  the  hole  has  been  "sprung"  several 
times  the  quarrymen  may  believe  the  chamber  large  enough,  and  when  he  has  put 
ia  about  one-half  powder  t-nough  to  make  a  good  "shot,"  finds  the  powder  is 
coming  up  into  the  drill  hole  :  too  much  has  already  been  put  in  for  a  "spring," 
and  too  little  for  a  good  shot.  It  may  be  possible  to  burn  the  powder  without 
exploding  it.  If  Judson  or  other  low  grade  nitro-glycerine  compounds  are  used, 
this  can  be  done  by  using  a  fuse  without  the  giant  powder  for  a  detonator.  This 
cannot  always  be  done,  and  if  not  possible  the  half  charge  must  be  exploded. 
If  the  rock  is  only  loosened  it  may  be  possible  to  put  powder  into  a  seam  and 
throw  the  rock  oiu.  In  tis  event,  a  nilro-glycerine  compound  may  be  used  as  this 
need  not  be  so  closely  confined.  In  this  method  of  quarrying,  we  have  the  follow- 
ing chances  for  failure  and  loss : 
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1.  The  chance  of  the  driti  sticking  in  the  seam  before  the  hole  is  down 
the  required  depth,  causing  the  loss  of  the  hole  as  far  as  drilled. 

2.  The  rock  shifting  in  springing  and  causing  a  break  in  the  drilled  hole. 

3.  Not  being  able  to  make  the  chamber  large  enough  to  hold  the  requisite 
amount  of  powder. 

4.  To  determine  the  line  of  least  resistance  or  the  direction  the  rock  will  be 
broken  so  as  to  be  sure  the  rock  will  be  thrown  out  and  not  left  in  a  jumbled,  con- 
fused mass  of  hanging  rock,  that  cannot  be  thrown  down  with  powder. 

5.  Danger  of  breaking  machinery  or  appliances  for  loading  or  handling  rock 
after  being  quarried. 

Another  source  of  danger  is  the  failure  of  the  fuse  igniting  the  powder, 
thereby  making  it  necessary  to  pick  out  the  tamping  above  the  powder  so  a  new- 
fuse  can  be  put  in  place.  This  is  one  of  the  greatest  dangers  in  quarrying  and 
blasting,  as  the  fuse  may  fail  to  bum  the  entire  length,  and  when  the  tool  used 
in  picking  out  the  tamping  comes  in  contact  with  the  cap  on  the  end  of  the  fuse, 
it  is  very  apt  to  explode  it  causing  the  entire  charge  to  be  exploded. 

There  is  also  danger  in  the  powder  man  trying  to  load  a  hole  too  soon 
after  springing.  The  rock  may  be  hot  enough  to  explode  the  powder  after  it  has 
been  in  the  hole  some  time.  In  that  case,  the  powder  man  might  accompany  the 
rock  on  its  way  upward. 

But  we  will  suppose  the  entire  operation  of  drilling  and  loading  the  hole 
has  been  successful ;  what  wil!  be  the  cost  per  yard  of  rock  quarried  if  the  powder 
throws  otit  or  down  all  the  rock  in  front  of  the  drill  hole,  and  at  right  angles  to  it 
for  a  distance  each  way  equal  to  its  distance  from  the  face  ? 

This  would  be  about  as  follows :  20  feet  in  height,  30  feet  wide,  and  1 5  feet 
from  the  face,  or  333  cubic  yards. 

An  estimate  of  the  cost  would  be  about  as  follows : 

Drilling  the  hole  20  feet  in  depth $16.00 

Cost  of  springing  the  hole  and  loading 6.55 

Sixty  pounds  of  powder  at  8c.  per  pound 4.80 

$-27-35 
or  about  8c.  per  yard,  if  everything  was  favorable.    To  this  must  be  added  20  per 
cent  for  failures  and  amount  of  rock  less  than  above  estimate. 

Another  item  is  the  cost  of  working  out  the  toe  that  is  very  apt  to  be  left 
after  each  blast,  and  cost  of  getting  another  face  for  the  next  shot. 

The  writer  is  of  the  opinion  that  the  majority  of  quarrymen  in  reading  this 
would  call  the  estimate  too  low,  and  would  put  it  at  about  15c.  per  yard,  as  nearer 
the  ultimate  cost  of  quarrying,  even  under  favorable  conditions. 

The  second  method  of  quarrying  large  quantities  of  rock  by  means  of  powder 
placed  in  a  drift  or  shaft,  is  one  the  writer  has  employed  with  the  best  results. 
For  the  purpose  of  making  an  estimate  of  the  cost  of  quarrying  by  this  method  a 
case  will  be  cited  that  came  in  his  practice.  The  cost  of  quarrj'ing  porphyry  rock 
to  be  used  in  the  construction  of  a  dam  was  so  great  by  the  first  method  that  the 
building  of  a  loose  rock  dam  would  have  been  very  expensive.  After  quarrying 
about  ten  thousand  yards  by  the  first  method  mentioned,  it  was  decided  to  try  a 
drift  with  powder  chambers  at  the  end. 
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The  face  of  the  quarry  was  about  twenty  feet  in  height  by  lOO  feet  long. 

r  the  center  of  this  face  a  drift  was  driven  fifty  feet  into  the  hill  where  it  branched 
forming  nearly  the  letter  "Y,"  the  arms  of  the  "Y"  being  nearly  i8  feet  in  length. 
At  the  ends  of  the  "Y"  powder  chambers  were  made  large  enough  to  hold  the 
amounts  of  powder  decirled  upon.  The  right  hand  chamber  was  loaded  with  4.000 
pounds  of  Judson  powder  ;  the  left  with  8,000  pounds.  The  difference  was  owing 
to  presence  seams  in  the  rock  over  the  right  hand  chamber,  and  the  intention 
being  in  the  future  to  carry  the  quarry  toward  the  left  The  drift  was  made  4  feet 
wide  and  5^  to  6  feet  high.  This  size  was  found  the  cheapest  in  hard  rock,  as  it 
was  impossible  to  use  single  hand  drills.  After  the  drift  was  finished,  the  cham- 
bers were  filled  with  Judson  powder,  a  low  grade  nitro-glycerine  compound.  This 
powder  is  about  the  same  in  strength  as  the  ordinary  black  blasting  powder,  but  is 
quicker  in  action.  The  powder  was  stowed  in  the  chambers  as  much  as  possible, 
with  enough  loose  powder  thrown  in  to  fill  all  interstices.  In  the  center  oi  each 
chamber  was  placed  a  fifty  pound  box  of  giant  powder,  into  which  the  wires 
leading  from  the  exploding  dynamo  led.  The  wires  into  both  chambers  were  con- 
nected so  both  could  be  exploded  at  the  same  time.  A  trough  made  of  one 
inch  by  four  inch  pine  was  laid  on  the  floor  of  the  drift  and  formed  a  letter  "Y," 
each  arm  leading  into  a  powder  chamber.  When  the  chambers  were  half  filled 
with  powder,  the  wires  were  placed  in  the  trough  and  led  into  the  box  of  giant 
povvder.  To  prevent  accident  to  the  wires,  the  trough  was  then  covered  with  an- 
other piece  one  inch  by  four  inches.  All  the  wire  connections  were  carefully  insu- 
lated by  wrapping  with  insulating  tape, 

For  fining  or  tamping  the  tunnel,  dry  sand  was  used  and  was  simpy  thrown 
in  in  the  easiest  way  with  no  attempt  at  ramming  or  tamping.  When  the  drift 
was  filled  to  the  mouth  the  shot  was  ready  for  the  exploding  dynamo,  placed 
about  300  feet  back  from  the  face  of  the  quarry  and  a  little  to  one  side.  Machin- 
ery and  derrick  standing  300  feet  at  right  angles  to  the  mouth  of  the  drift  were 
not  removed  as  there  was  no  danger  from  flying  rock  from  the  blast. 

The  best  measurement  of  the  amount  moved  and  broken  by  this  blast  was 
made  after  the  rock  thrown  down  had  been  removed.  To  enable  us  to  make 
an  estimate  for  comparison,  we  will  consider  the  following;  the  face  of  the 
quarry  or  hillside  was  about  20  feet  in  height  where  the  drift  started  ;  over  the 
right  arm  of  the  "Y,"  it  was  70  feet  to  the  surface,  and  over  the  left,  85  feet. 
.\her  the  rock  was  removed,  the  measurement  of  the  hole  showed  that  fully  50.000 
cubic  yards  of  rock  liad  been  moved  or  loosened  so  it  fell  as  the  loose  rock  was 
removed. 

The  cost  of  the  work  was  as  follows  : 

86  lineal  feet  of  drift  at  $7.50  per  foot $645.00 

12,000  pounds  of  powder  at  8c.  per  pound 960.00 

Loading  and  tamping 75-00 

$1,680.00 
This  would  make  the  cost  per  cubic  yard  moved  or  loosened  3.6c.     Part 
of  the  50,000  yards  was  brought  down  after  the  big  blast  by  putting  powder  in  the 
seams  opene<l  by  the  blast.    This,  however,  did  not  bring  the  cost  of  quarrying  to 
over  5c.  per  cubic  yard. 
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In  quarrying  rock  by  large  blasts,  the  experience  of  the  engineer  or  quarry- 
men,  must  determine,  first,  the  location  of  drift  or  shaft  and  length  or  depth  of 
same ;  second,  the  amoimt  and  kind  of  powder  to  be  used.  The  writer's  observa- 
tions have  led  him  to  believe  that  it  is  not  well  to  try  to  do  too  much  with  pow- 
der, or  in  other  words  that  it  is  better  to  make  two  blasts  with  each  tunnel  or  drift 
65  or  70  feet  long  than  one  of  double  that  length.  In  the  case  mentioned  above, 
the  distance  from  the  face  to  the  powder  was  about  60  feet ;  the  amount  of  pow- 
der used  six  tons. 

In  another  case  when  the  writer  was  called  upon  to  consult  as  to  the  amount 
of  powder  to  be  used  in  a  drift  1 17  feet  in  length,  it  was  decided  to  use  forty  tons 
at  the  end  of  tlie  drift,  and  ten  tons  about  half  way  from  the  face,  making  a  total 
of  fifty  tons.  While  the  rock  was  different  from  the  first  mentioned  case,  the 
amount  of  rock  thrown  out  for  each  ton  of  powder  used  was  less  than  it  would 
have  been  with  a  drift  one-half  as  long. 

In  the  latter  case,  it  would  have  been  impossible  to  make  the  two  blasts  as  the 
rock  could  not  be  handled  the  same  as  in  the  first  case. 

The  danger  of  not  using  enough  powder  is  greater  than  using  too  much. 
If  there  are  no  large  seams  where  the  powder  can  escape  there  is  no  danger 
to  property  or  life  from  large  blasts.  When  one  knows  where  the  powder  is,  he 
can  tell  nearly  what  it  will  do.  In  the  case  of  the  hole  drilled  from  the  surface  and 
chambered  by  the  use  of  powder,  the  location  of  the  powder  is  all  guess  work ; 
it  may  go  back  from  the  face  or  directly  toward  it.  Should  the  latter  happen, 
look  out  for  flying  rock. 

Haswell  is  authority  for  the  following  regarding  the  efficiency  of  powder  in 
blasting. 

"In  small  blasts  one  pound  of  powder  w-ill  loosen  4^  tons  of  rock.  In  large 
blasts  about  2J  tons." 

In  the  two  cases  mentioned  above  the  amount  in  cubic  yards  per  pound  of 
, powder  used  would  be  as  follows :    The  first  case  with  a  drill  hole  20  feet  in  depth, 
one  pound  of  power  would  loosen  5.5  tons  of  rock. 

In  the  second  case  by  a  large  blast  one  pound  of  power  would  only  loosen 
.31  cubic  yards.  The  relative  number  of  yards  per  pound  of  power  would  be  as 
31  :  550:  the  relative  cost  as  2  :  1. 

This  apparent  contradiction  is  exi)lained  by  a  glance  at  the  labor  account 
charged  to  each  method ;  with  the  small  blast  the  greatest  expense  is  drilling  the 
hole,  the  powder  really  being  the  smallest  item.  On  the  other  hand,  the  large 
blast  makes  the  powder  the  greatest  bill  and  the  cost  of  the  hole  or  tunnel  the 
smallest  item. 

The  cost  of  handling  rock  after  it  is  quarried  will  be  much  less  where  a 
large  amount  has  been  thrown  down  as  machinery  can  be  so  placed  that  it  will 
not  have  to  be  moved  for  several  weeks,  and  possibly  months.  Another  item 
worthy  of  consideration  is  the  danger  of  breaking  machinery  by  small  blasts  made 
every  day. 

This  article  would  be  too  long  if  the  question  of  different  kinds  of  powder 
and  different  kinds  of  material  to  be  blasted  were  discussed.  The  previous  experi- 
ence of  the  engineer  or  quarryman  must  determine  that. 

IV.  S.  RusseU. 


,yA  STUDY  OF  PAVING  MATERIALS.*    | 

.  AVING  briefly  outlined  the  characteristics  of  a  paveme^  '"'"*'  ^  ''*" 
JP^.         signed  them  a  value,  the  author  proceeded  in  order  to  take  up  these 
characteristics  with  reference  to  the  different  materials,  and  appor- 
-         tioned  to  each  its  amount  according  as  it  approached  perfection 
tf*?:-      i"  *^cl^  property. 
The  pavements  to  be  considered  are  granite  blocks  laid  on  6  inches  of  con- 
crete with  tar  and  gravel  joints,  called  Granite  A ;  granite  blocks  laid  on  sand  with 
joints  filled  with  the  same,  called  Granite  B ;  asphalt  vyearing  surface  two  inches 
thick,   binder  one  inch,  on   six  inches  of  concrete ;  brick  also  on  a    concrete 
foundation  six  inches  thick  with  joints  filled  with  pitch  or  cement ;  Belgian  trap 
blocks  of  sand;  Macadam  eight  inches  thick,  and  cobblestone.     Wood  has  not 
been  taken  because  it  is  only  being  used  now  in  some  of  our  western  cities,  and  as 
laid  can  only  be  considered  as  a  substitute  for  a  pavement.    It  may  be  said  that 
this  is  practically  true  of  cobblestone.    That  may  be  so,  but  its  use  illustrates  the 
scope  of  the  table.    This  table,  according  to  its  present  values,  is  available  only  in 
the  vicinity  of  New  York  City.    But  the  theory  of  it  is  correct,  and  modifications 
can  be  made  so  that  it  will  apply  to  any  section  desired. 

First  cost  varies,  of  course,  in  each  locality,  and  each  material  will  vary  in 
its  percentage  as  the  price  varies.  Taking  the  average  of  the  bids  received  in 
Brooklyn  in  1897,  we  have : 

Granite  A $2.50 

Granite  B  i  .65 

Asphalt 1,75 

Brick  2.00 

Belgian i  .40 

Macadam 0.75 

Cobblestone 15 

all  per  square  yard  complete. 

Assuming  their  value  to  be  inversely  as  their  cost,  we  get  Granite  A  2,  Gran- 
ite B  4,  Asphalt  4,  Brick  3,  Belgian  5,  Macadam  7,  and  Cobble  14  . 

It  is  somewhat  difficult  to  assume  any  definite  period  as  the  life  of  a  pave- 
ment. In  some  cases  the  amount  of  traffic  determines  it  entirely.  But  when  a 
pavement  is  laid  of  perishable  material  like  asphalt  or  wood,  while  wear  will 
hasten  the  end,  it  has  a  period  of  life  beyond  which  it  cannot  go.  Assuming  the 
traffic,  then,  to  be  normal,  the  time  the  different  materials  should  last  with  ordi- 
nary repairs  is: 

Granite  A 25  years. 

Granite  B 20  years. 

♦Paper  read  at  Washington  Convention  of  the  American  Society  of  Municipal  Improvements,  October,  !»»». 
By  Geo.  W.  Tilson,  Memb.  Am.  See.  C.  B- 
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Asphalt  15  years. 

Belgian 20  years. 

Brick 15  years. 

Macadam -. 8  years. 

Cobblestone 15  years. 

Figuring  as  before  we  have  for  their  percentages : 

Granite  A  21 

Granite  B  17 

Asphalt  13 

Brick  13 

Belgian 17 

Macadam 7 

Cobblestone 15 

Some  figures  already  have  been  given  as  to  the  value  of  having  a  pavement 
that  is  easily  cleaned.  The  street  that  uniformly  presents  a  smooth  and  even  sur- 
face can  be  cleaned  at  much  less  expense  than  one  that  is  rough  and  uneven. 
Working  on  this  principle,  Granite  A  gets  11,  Granite  B  8,  Asphalt  15,  Brick  12, 
Belgian  7,  Macadam  5,  and  Cobble  2. 

Many  experiments  have  been  made  to  determine  the  amount  of  force  neces- 
sary to  draw  a  load  over  different  roadways.  The  results  vary  greatly,  as  the 
attendant  conditions  are  so  many  that  tests  canot  be  expected  to  agree,  except 
as  to  general  results. 

According  to  the  best  authorities,  the  number  of  pounds  required  to  move  a 
load  of  one  ton  at  a  speed  of  three  miles  per  hour,  the  grade  being  level,  is : 

Granite  A 36 

Granite  B 45 

Asphah 17 

Belgian 38 

Macadam  42 

Cobblestone 75 

Brick  must  be  between  Asphalt  and  Granite  A. 

This,  then,  will  give  a  percentage  to  Granite  A  of  7,  Granite  B  5,  Asphalt  15, 
Brick  II,  Belgian  5,  Macadam  5,  and  Cobble  3. 

The  relative  slipperiness  of  the  different  materials  often  has  been  discussed. 
It  varies  greatly  with  condition.  For  instance,  asphalt  is  more  slippery  when  it 
is  dirty  and  wet,  granite  when  it  is  clean  and  dry.  Extended  observations  were 
taken  in  London  by  William  Haywood,  Engineer  of  the  Commissioner  of  Sew- 
ers, in  1873,  ^^  determine  the  number  of  accidents  occurring  on  different  pave- 
ments. From  his  results,  he  deduced  that  a  horse  would  travel  132  miles  on 
granite,  191  miles  on  asphalt,  and  330  miles  on  wood  without  having  an  accident 
of  any  kind.  In  1885,  Captain,  now  General,  F.  V.  Greene  had  a  series  of  ob- 
servations made  in  ten  of  the  principal  cities  of  this  country  for  the  same  purpose. 
From  these,  he  decided  that  in  the  United  States  a  horse  would  travel  on  wood 
272  miles,  on  granite  413  miles,  and  on  asphalt  583  miles  without  an  acident. 
In  both  of  these  cases  the  falls  were  dix'ided  into  those  upon  the  knees,  the 
haunches,  and  complete  falls.    Falls  upon  the  knees  on  a  rough  pavement  should 
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not  wholly  be  charged  to  slipperiness,  as  a  great  many  must  have  been  caused 
by  stumbling.  Captain  Greene  found  that  of  a  total  of  84  falls,  68  were  upon  the 
knees.  Assuming  that  one-half  of  the  latter  were  stumbles  only,  the  deduction 
would  be  that  a  horse  would  travel  698  miles  on  granite  without  an  accident  due 
to  slipperiness.  These  results,  of  course,  are  general.  From  these  and  other  ob- 
servations, Granite  A  is  given  6,  Granite  B  5,  Asphalt  3,  Brick  6,  Belgian  4,  Mac- 
adam 7,  and  Cobble  5. 

The  cost  of  maintenance  of  pavements  varies  greatly  in  different  cities.  It 
is  governed  principally  by  the  character  of  the  material,  amount  of  traffic,  and  the 
condition  in  which  the  streets  are  kept.  What  is  good  repair  in  one  city  would 
not  be  allowed  in  another.  The  records  on  this  subject  are  very  meagre.  Systems 
vary  in  all  places,  and  not  much  attention  is  paid  to  the  cost  of  any  particular 
street.  Granite  well  laid  requires  very  little  repairing.  Asphalt  has  generally 
been  repaired  by  contract  after  the  expiration  of  a  five  year's  guarantee.  Some 
cities  pay  a  price  per  yard  for  the  entire  street ;  some  pay  for  the  actual  quantity  of 
new  pavement,  and  others  for  the  amount  of  material  used.  Under  ordinary 
traffic,  the  repairs  should  not  cost  more  than  six  cents  per  yard  per  annum.  Brick 
has  not  been  in  use  long  enough  to  obtain  reliable  information  upon  its  cost  of 
maintenance.  In  this  paper  it  has  been  assumed  to  be  the  same  as  asphalt.  Bel- 
gian block  requires  but  little  repairing,  as  it  is  hard  and  well  resists  the  action  of 
travel.  The  cost  of  maintaining  Macadam  is  great  and  variable.  The  reports 
of  the  city  of  Glasgow,  Scotland,  show  that  the  total  cost  of  Macadam  repairs 
for  the  years  ending  May  31st,  1896  and  1897,  was  ten  cents  per  yard,  and  in 
London  they  sometimes  reach  sixty  cents  per  yard,  and  in  Paris  forty-four  cents. 
In  Nashville,  Tenn.,  the  stone  used  is  so  soft  that  the  streets  often  require  re- 
surfacing several  times  a  year.  Traffic  tells  very  quickly  on  this  kind  of  a  pave- 
ment. The  values  allowed  are  Granite  A  10,  Granite  B  7,  Asphalt  6,  Brick  6,  Bel- 
gian 7,  Macadam  3,  Cobble  2. 

Probably  no  figures  can  be  found  upon  which  to  base  a  calculation  for  favor- 
able to  travel.  Yet,  the  saving  to  livery  men.  firms  and  corporations  employ- 
ing many  teams  must  be  great  when  poor  pavements  are  replaced  with  good. 
Stone  pavements  are  very  severe  upon  both  horses  and  vehicles,  especially  when 
they  are  a  little  out  of  repair.  The  allowances  are  made  arbitrarily.  Under  this 
head  Granite  A  has  3,  Granite  B  2,  Asphalt  5.  Brick  4,  Belgian  2,  Macadam  5, 
Cobble  o. 

There  is  a  great  diflference  in  the  sanitary  value  of  the  materials  in  question. 
Asphalt  can  be  kept  absolutely  clean ;  it  is  impervious  to  water,  free  from  noise, 
and  has  all  the  requirements  of  a  sanitary  pavement.  Granite  A  and  Brick  have 
their  joints  well  filled  with  permanent  material  and  have  an  even  surface.  Granite 
B  and  Belgian  have  joints  loosely  filled  with  sand,  which  is  soon  swept  out  more  or 
less  and  replaced  with  street  refuse  of  all  kmds.  Decaying  as  it  does,  it  is  offensive 
and  detrimental.  A  cobblestone  pavement  never  can  be  kept  clean.  To  make  it 
so  would  remove  all  the  earth  that  maintains  the  stones  in  place.  All  stone 
pavements  are  very  noisy,  and  so  are  illy  fitted  for  street  near  hospitals,  school- 
houses,  churches  or  similar  buildings.  There  is  no  doubt  but  that  the  noise  from 
stone  pavements  contributes  largely  toward  all  nervous  disorders.      Macadam 


40 


STONE. 


is  extremely  dusty,  absorbs  moisture  of  all  kinds,  and  is  hardly  to  be  consid- 
ered for  a  city  street,  though  it  ranks  high  in  some  respects.  In  the  old  City  of 
New  York  the  number  of  deaths  from  all  causes  in  1892  was  44,329 ;  1893,  44,486; 
1894,  41,175;  1895,  43,420;  1896,  41,622;  and  in  1897,  38,877;  showing  an  abso- 
lute decrease  in  that  period  of  5,452,  despite  a  large  increase  in  population. 
This  is  a  remarkable  record.  It  is  accounted  for  by  increased  sanitary  meas- 
ures in  general,  and  largely  to  the  laying  of  asphalt  pavements  on  the  east  side, 
where  the  population  is  largei  per  acre  than  in  any  city  in  the  world.  The  streets 
have  been  kept  clean,  and  they  are,  in  a  measure,  the  recreation  grounds  of  the 
people.  As  a  sanitary  pavement,  then.  Granite  A  receives  9,  Granite  B  7,  Asphalt 
13,  Brick  10,  Belgian  5,  Macadam  5,  and  Cobble  2. 

The  table  can  now  be  completed.  By  summing  up  the  values  under  each 
head,  the  true  worth  of  each  material  is  obtained,  and  by  comparing  these  totals 
with  each  other,  we  arrive  at  their  relative  rank : 
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Having  constructed  the  table,  it  will  now  be  in  order  to  illustrate  its  use :  As- 
sume, for  instance,  a  street  over  which  the  ti  aflfic  must  be  great  and  continuous, 
ultimate  cost  is  of  great  importance.  It  ove  rules  first  cost.  Light  resistance  to 
traffic  and  also  foothold  for  horses,  ruling  elements,  so  that  any  power  may  draw 
the  maximum  load.  The  items  first  to  be  studied,  then,  are :  Durability,  mainte- 
nance, traction,  and  the  not  slippery  property.  Consulting  the  table  and  combin- 
ing the  values  for  these  items.  Granite  A  has  44.  Granite  B  34,  Asphalt  37,  Brick 
36,  Belgian  33,  Macadam  22,  and  Cobble  25.  Granite  A  has  such  a  decided 
lead  over  the  other  that  it  would  hardly  be  necessary  to  make  a  further  examina- 
tion before  coming  to  a  decision,  but  when  the  figures  are  as  close  as  the  next  four, 
.  ranging  from  37  to  33,  a  careful  study  of  the  remaining  qualities  would  be  re- 
quired. In  this  particular  instance  Granite  A  stands  so  near  the  top  on  the 
totals  and  so  far  ahead  in  the  special  requisites,  it  would  seem  that  no  mistake 
could  be  made  in  selecting  it  as  the  material  to  be  used. 

Consider  next  a  residential  street  built  up  with  homes,  whose  owners  have 
means  sufficient  to  afford  the  best  of  anything  they  desire,  and  while  not  wishing 
to  be  extravagant,  they  do  want  and  expect  to  have  the  best  pavement  that  can 
be  laid  without  regard  to  expense. 

This  is  a  different  proposition.    First  cost,  durability,  and  maintenance,  of  the 
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utmost  importance  before,  can  be  left  out  entirely.  Easily  cleaned,  not  slippery, 
favorable  to  travel,  and  sanitary  are  the  governing  characteristics.  Now.  Granite 
A  has  29,  Granite  B  22,  Asphalt  36.  Brick  32.  Belgian  18.  Macadam  22,  and  Cob- 
ble 9.  Asphalt  possessing  all  the  desired  properties  in  so  high  a  degree  should 
be  selected  without  question.  It  may  be  said  that  durability  and  maintt-nancc  are 
too  hastily  disposed  of.  and  that  by  considering  them  the  rcsuUs  would  be 
changed.  But  here  is  the  point  of  the  whole  argument :  The  property  owners 
can  afford  the  best.  They  would  not  carpet  their  drawing-rooms  with  hemp 
matting,  because  it  would  last  longer  than  tapestry,  nor  furnish  their  dining- 
room  table  with  crocker>'  and  pewter,  rather  than  with  china  and  silver.  The 
idea  is  the  best  material  under  required  conditions.  The  above  conclusions  would 
generally  hold  good  for  the  best  retail  business  streets. 

Now  let  tis  take  a  residence  street  with  a  very  light  traffic,  where  the  abuttors 
wish  a  good  but  an  economical  pavement,  out  that  will  be  durable  and  as  near 
first-class  as  their  pocket-books  will  admit.  This  requires  careful  consideration.  The 
destructive  action  of  travel  is  almost  eliminated  ;  durabihty  will  be  governed  by  the 
action  of  the  elements.  Every  quality  but  light  resistance  to  traffic  must  be  taken 
into  account.  This  gives  Granite  A  62,  Granite  B  50,  Asphalt  51),  Brick  54,  Bel- 
gian 47,  Macadam  39,  and  Cobble  40.  Granite  A  leads,  but  it  gets  its  supremacy 
from  its  great  durability  under  traffic,  a  property  that  is  not  required  here.  Leav- 
ing this  out,  there  remain  Granite  A  41,  Granite  B  33,  Asphalt  46,  Brick 
41,  Belgian  30,  Macadam  32  and  Cobble  25.  All  but  the  three  leading  materials  can 
now  be  eliminated,  leaving  for  further  consideration  Granite  A,  Asphalt,  and 
Brick.  Now,  while  durability  has  been  left  out.  its  value  has  been  determined 
by  the  action  of  traffic  and  weather.  In  this  case,  action  of  traffic  is  left  out, 
and  when  it  is  considered  that  asphalt  has  a  life  that  is  determined  by  climatic 
conditions,  irrespective  of  condition  of  traffic,  it  will  be  seen  that  in  such  a  case 
as  this  Granite  A  and  Brick  can  consistently  be  placed  above  it.  These  two 
materials  now  stand  at  the  same  value,  41,  but  by  examining  the  table  it  will  be 
seen  that  Granite  A  gains  four  points  over  Brick  on  maintenance,  simply  on  ac- 
count of  its  superiority  under  heavy  travel.  Leaving  that  out  of  our  total.  Granite 
A  has  31  and  Brick  35  ;  and  this  is  plainly  the  proper  material  for  the  street. 

If  the  property  owners,  however,  think  the  price  too  high,  and  prtfer  granite 
with  its  inconveniences  to  the  more  pleasing  brick,  then  Granite  B  would  be  the 
choice.    But  it  must  be  understood  that  money  casts  the  deciding  vote. 

Assume  that  a  country  highway  is  to  be  improved  vvliere  the  traffic  is  not 
heav}'.  but  the  road  is  needed  to  facilitate  the  intercourse  between  towns,  or  to 
connect  a  suburban  village  with  the  parent  city.  Sanitation,  Easily  Cleaned.  Dura- 
bility (except  as  to  action  of  weather)  and  Light  Resistance  to  Traffic  can  be 
eliminated — Sanitation  and  Easily  Cleaned,  because  on  a  sparsely  settled  road 
matters  are  unimportant  that  could  not  be  allowed  in  a  city*  the  other  qualities 
because  no  heavy  loads  will  be  attempted.  There  wilt  remain  then.  Granite  A  21. 
Granite  B  18,  Asphalt  18,  Brick  19,  Belgian  18,  Macadam  22.  Cobble  21.  Here 
the  values  arc  more  nearly  alike,  but  the  cost  of  the  first  five  materials  will  rule 
them  out,  when  there  can  be  no  question  between  macadam  and  cobble  on  account 
of  the  undesirahility  of  the  latter,  even  though  the  former  has  but  one  point 
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in  its  favor.  By  modifying  the  foundation  for  brick  under  these  conditions,  it 
would  very  likely  make  a  good  showing,  and  in  many  localities  prove  the  proper 
material. 

The  above  ilustrates  the  workings  of  the  table,  and  while  there  are  many 
imperfections  in  it,  as  much  of  it  has  been  settled  arbitrarily  by  the  author,  and 
allowance  must  be  made  for  the  personal  equation,  it  does  seem,  to  him,  at  least, 
that  it  is  a  step  in  the  right  direction;  that  it  is  getting  away  from  glittering 
generalities,  establishing  plain  figures  for  certain  elements  that  have  not  been 
valued  in  exact  terms  before,  so  that  they  can  be  understood  and  of  service  to 
those  wishing  information.  If  this  attempt  brings  forth  discussion  here  at  the 
present  time  or  later  in  other  circles  sufficient  to  place  these  fig^ures  at  their  true 
value,  the  author  will  feel  fully  repaid  for  the  labor  expended  upon  this  at- 
tempt. 
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PRACTICAL  STONE-CUTTING.— XV. 


DIRKCTIONS    FOR    FORMING    THE     RAIL   OR    COPING,  THE    PLAN,    PROJECTION    OF 
PATTERNS,    ETC.,  FOR    WHICH   ARE  EXPLAINED   AT   PLATE    13. 


R  may  assume  the  student  to  have  followed  the  directions  given  at  the 
preceding  plate,  and  to  have  projected  and  designated  the  neces- 
sary patterns,  and  selected  a  stone  of  the  required  size  corresponding 
to  that  given  in  Figs.  2-3  of  the  preceding  plate,  this  done  we  may 
proceed  to  cut  the  stone. 
For  the  benfit  of  the  beginners  we  have  in  the  explanations  given  below 
assumed  the  coping  to  be  formed  from  a  "cough  stone."  that  is.  cut  entirely 
by  hand  without  the  aid  of  machinery,  of  course  in  practice  machinery  may  be 
advantageously  employed,  the  "saw"  or  "planer"  in  forming  the  top  and  side,  the 
first  planes  of  operation,  and  the  "Rip"  in  cutting  the  two  joint  surfaces,  and  in 
cutting  off  the  corners  at  the  convex  face. 

FIRST  WORK:  Fig.  1.  At  the  top  side  of  the  rough  prism  roughly  form 
a  plane  surface,  a  "tooth-chiseled"  surface  will  answer  the  purpose.  Upon  this  mark 
the  bed  mould  transferring  the  joint  lines  1-6,  4-5  which  belong  to  the  top  surface. 
Now  to  the  direction  given  by  the  lines  in  question  cut  "drafts"  making  them 
l)erfectly  straight  and  "out  of  wind."  Then  at  the  edge  A-X  cut  a  draft  to  coincide 
with  those  just  cut.  on  this  mark  a  hard  line  A-X  of  Fig  i,  this  line  corresponds 
to  the  line  6-7  parallel  with  Z-8  of  Fig.  3.  Plate  13,  and  requires  to  be  drawn  in 
such  a  position  that  the  side  A-X-w-k  of  the  prism  may  be  made  "square"  with 
the  top  plane  of  operation.  The  reason  of  this  will  be  seen  on  an  inspecton  of 
the  drawngs  of  Plate  13,  for  it  may  be  noted  that  the  arris  6-6  of  the  lower  joint 
is  at  right  angles  with  the  top  surface,  and  the  point  \V  of  the  upper  joini  also 
meets  the  side  in  question.  This  understood  mark  again  upon  the  top  surface 
the  joint  hnes  and  curves  of  the  bed  mould,  at  this  application  the  directing  level 
ordinate  Y-Y  of  the  mould  (represented  in  the  line  O-E  of  Fig  i)  requires  to  be 
placed  at  right  angles  with  the  line  A-X.  This  will  bring  the  points  6-X  of  the 
mould  exactly  over  the  line  A-X. 

Now  to  cut  the  lower  joint  surface  :  Take  Bevel  No.  i  and  as  shown  in  Fig. 
I  applying  the  blade  on  or  parallel  with  the  line  A-X,  then  from  the  point  given 
in  A  mark  the  line  A-k.  To  the  direction  given  by  this  line  and  that  of  the  joint 
line  A-D  roughly  form  a  plane  surface.  Now  take  a  square  and  placing  the 
blade  on  the  line  A-e  parallel  with  the  line  O-E,  in  this  position  mark  upon  the 
surface  just  cut  the  line  A-k,  and  to  its  direction  cut  a  small  draft  as  shown  in  the 
diagram.  After  this  has  been  cut  again  apply  the  Bevel  No.  1  and  upon  the  draft 
mark  to  its  direction  the  hard  line  A-k,  this  together  with  the  joint  line  A-D  gives 
the  proper  direction  at  which  to  form  the  plane  surface  of  the  joint.    Having  cut 
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this,  take  the  Bevel  No.  2  applying  it  as  shown  in  Fig.  3  so  that  it  coincides  with 
the  point  given  in  A  of  the  bed  mould,  and  draw  the  line  A-K.  If  the  work  de- 
scribed above  has  !>een  properly  done  the  bevel  will  coincide  with  the  arris  formed 
at  the  junction  of  tlie  drafts,  that  upon  the  side,  and  that  upon  the  surface  of  the 
joint.  Now  square  with  A-K  draw  D-J,  this  gives  the  cutting  line  which  forms 
the  arris  of  the  top  surface  of  the  coping,  to  its  direction  mark  the  joint  mould 
which  will  complete  the  work  required  at  the  joint.  In  the  .same  maimer  making 
use  of  the  Bevels  Nos.  4-3  together  with  the  square,  may  the  plane  surface  of  the 
upper  joint  be  formed.  Now  rough  off  the  lower  surface  to  the  thickness  re- 
quired, of  course  making  the  prism  of  a  uniform  thickness,  on  this  surface  mark 
the  bed  mould,  the  points  given  in  K-L'  are  tho.se  to  which  the  mould  may  be  ap- 
plied. Then  cut  the  concave  and  convex  faces  of  the  coping.  In  cuttmg  these 
the  straight-edge  may  be  applied  to  lines  parallel  with  the  arris's  D-L,  at  the 
convex,  and  A-K  at  the  concave  face,  obtaining  in  this  manner  the  direction  at 
which  to  cut  the  "plumb  drafts." 

Now  take  the  face  moulds  that  of  Fig.  4  for  the  convex,  and  that  of  Fig  5. 
Plate  13,  for  the  concave  face;  the  points  given  in  D-L-O-U  are  those  to  which 
the  former,  and  the  points  given  in  J-K-W-X  are  those  to  which  the  latter  mould 
may  be  applied.  We  now  obtain  the  direction  for  forming  the  twisted  surfaces  at  the 
top  and  under  sides  of  the  coping,  by  applying  the  straight  edge  to  the  radial 
points  given  at  the  moulds,  that  is,  to  the  verticals  made  use  of  in  developing 
the  moulds  in  question,  the  proper  direction  may  be  obtained  for  cutting  the 
twisted  surfaces. 

If  the  coping  or  rail  be  "Moulded"'  trammel  at  the  surfaces  the  cutting  lines 
of  the  several  sinkings,  in  the  manner  any  form  of  circular  moulding  may  be 
worked  and  so  bring  the  stone  to  the  section  desired. 

Chas.   H.   Fox. 
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NE  of  the  most  valuable  applications  of  machinery  to  the  quarrying 
of  stone  is  to  be  found  in  the  channeh'ng  machine,  which  is  now 
very  generally  used  in  quarries  producing  marble,  sandstone,  lime- 
stone, serpentine,  slate,  and  some  of  the  granites  for  building  or  or- 
namental purposes. 

When  the  rock  is  stratified  in  layers  of  different  thicknesses,  or 
when  it  varies  in  character,  the  channeh'ng  machine  is  especially 
valuable,  as  a  number  of  working  places  may  be  kept  open  at  differ- 
ent levels,  and  the  rock  taken  from  any  desired  part  of  the  quarry 
for  filling  orders  as  they  come  in  for  the  various  qualities,  colors  or  thicknesses 
produced. 

It  is  not  advisable  or  necessary  to  get  the  rock  out  by  cutting  all  the  vertical 
sides  of  a  dimension  block  free  from  the  ledge,  as  ice  is  harvested,  for  instance. 
The  work  should  be  arranged  so  as  to  do  as  little  of  it  as  possible,  merely  cutting 
the  rock  in  long  strips ;  the  distance  apart  of  the  channels  must  be  decided  by  the 
breaking  or  cleavage  qualities  of  the  stone.  In  other  words,  the  best  application 
of  the  channeling  system  is  in  the  cutting  of  the  rock  into  large  detached  blocks. 
the  working  it  down  to  the  desired  size  being  done  with  the  Githens  System  of 
blasting,  with  plugs  and  feathers,  or  with  wedges,  as  maybe  best  suited  to  the 
purpose,  as  it  is  evident  that  stone  can  be  divided  more  cheaply  with  powder  or 
wedging  than  by  channeling. 

In  making  an  opening  into  a  sheet,  or  in  deepening  the  quarry,  three  vertical 
sides  are  channeled  to  the  desired  depth  of  the  bench.  Two  nearly  parallel  cuts 
are  then  made  through  the  center  of  the  mass,  converging  slightly  to  the  ends 
farthest  from  the  most  convenient  derrick.  The  key  block  is  then  removed,  and 
the  quarrying  resumed  in  the  regular  way,  working  in  one  or  both  directions, 
from  the  centre  cut. 

A  channeling  machine,  when  handled  by  a  competent  man,  will  save  its  cost 
from  two  to  six  months,  and  will  in  many  c&sts-  reduce  the  cost  of  quarrying 
fully  one-half,  and  in  most  cases  at  least  one-third.  The  stone  is  brought  out  in 
marketable  shape,  and  there  is  little  or  no  waste  to  go  to  the  dump.  It  is  poor 
economy  to  dispense  with  the  use  of  a  channeler  because  of  its  cost.  In  open- 
ing quarries  it  should  be  one  of  the  first  things  purchased. 

There  is  the  advantage  of  being  able  to  calculate  how  much  stone  can  be  got 
out  in  a  given  time,  and  the  stone  comes  out  in  such  desirable  shape  that  it  finds  a 
ready  market.  The  capacity  of  the  quarry  is  largely  increased  with  the  same  force 
of  men.  The  quarry  floor  can  be  enlarged,  and  would  otherwise  grow  smaller  as 
the  quarry  became  deeper. 

In  some  thin-bedded  lime-stone  quarries,  working  mainly  for  curbing,  cross- 
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ings,  etc..  long  channels  can  be  put  down  through  a  number  of  different  sheets, 
from  18  in.  to  24  in.  apart,  each  channel  cut  leaving  two  smoothly-dressed  faces  of 
stone  ready  for  the  market  at  far  less  cost  than  by  hand-dressing. 

It  does  not  pav  to  quarry  granite  by  the  channeling  process.  It  is  possible 
to  cut  granite  successfully  with  reciprocating  chisels,  but  the  work  is  slow  and 
expensive ;  hence,  granite  quarries  which  have  no  free  beds  are  not  profitable 
investments.  A  limited  amount  of  channeling  is  done  in  most  granite  quarries,  but 
it  is  confined  to  the  walls,  sumps,  key  blocks,  etc, 

The  cheapest  and  best  machine  for  channeling  granite  is  a  rock  drill  of  large 
size,  say  3J  in.  or  4^  in.,  mounted  on  a  straight  quarry  bar ;  the  work  being 
done  by  broaching. 

Channels,  as  usually  made  with  the  regular  channeler,  are  from  4  ft.  to  7  ft.  in 
depth  though  they  arc  in  some  cases  cut  16  ft.  deep,  or  more.  In  the  marbles 
and  limestones  the  cut  is  usually  i|  in.  wide  and  from  30  ft.  to  50  ft.  long  at  each 
setting  of  the  track,  but  in  the  grit  sandstone  the  cuts  are  started  wider,  and  as  a 
usual  thing,  are  shorter  than  cuts  made  in  stones  where  grit  is  absent.  Frequent 
"reaming"  is  necessary  in  gritty  rock  to  prevent  the  cut  getting  too  narrow. 

The  cost  per  square  foot  channeled  and  per  cubic  foot  of  rock  put  on  the 
market  varies,  depending  on  the  hardness  and  solidity  of  the  rock,  skill  of  the 
operator,  depth  of  the  cut,  etc..  speaking  generally,  one  machine  can  cut  in  soft 
sandstone  about  175  square  feet  per  day,  at  a  cost  of  about  jjc.  per  square  foot. 
If  the  channels  are  13  feet  apart,  each  square  foot  channeled  will  release  13  cubic 
feet  of  rock. 

In  the  hard  brownstones  and  sandstones  a  machine  can  average  75  ft.  per  day, 
at  the  cost  of  about  9c.  per  square  foot. 

In  some  of  the  Lake  Superior  brownstones,  200  square  feet  is  a  fair  average, 
at  a  cost  of  about  4c.  per  square  foot. 

In  oolitic  limestone  250  ft.  is  the  usual  average,  at  a  cost  of  about  2ic.  per 
square  foot. 

In  marble,  from  75  to  150  square  feet  can  be  cut.  at  a  cost  of  about  loc.  per 
square  foot. 

The  fignres  are  conservative  and  are  based  on  actual  monthly  averages. 
Daily  records  are  frequently  made  much  higher  than  given  ;  for  instance,  our  ma- 
chines have  cut  475  square  feet  in  10  hours  in  limestone,  but  daily  records  are 
piisleading. 

As  the  amount  of  work  done  and  its  cost  depend  so  much  on  the  skill  and 
energy  of  the  machine  runner,  the  importance  of  having  only  the  most  intelligent 
class  of  men  in  charge  of  such  expensive  and  valuable  labor-saving  machinery  will 
be  apparent  to  all  operators  of  experience. 

Slate  can  also  be  channeled  successfully  and  economically. 


THE  CLASSIFICATION    OF    BUILDING    STONE. 


The  majority  of  stones  used  for  any  form  of  structural  or  decorative  work 
may  be  roughly  classified  under  three  heads.  The  crystalline,  siliceous  rocks, 
which  include  the  granites;  the  calcareous  rocks,  including  all  limestones  and 
dolomites ;  and  the  plastic  rocks,  including  the  sandstones  and  clay  slates.  Those 
of  the  first  group  have  been  (tjrmed  from  nioUcn  matter,  erupted  from  the  earth's 
interior  or  from  the  metamorphism  of  siliceous  sediments  ;  the  orign  of  the 
second  group  is  deposits  of  calcareous  mud  from  the  breaking  up  of  shells,  corals, 
and  tlie  remains  of  other  marine  animals  on  an  old  sea  bottom ;  those  of  the  third 
group  result  from  the  breaking  up  of  older  rocks,  and  the  accumulation  on  the 
bottom  of  lakes  and  seas  of  the  resultant  sand,  clay,  or  mud,  in  beds  of  varying 
thicknesses,  to  be  subsequently  gradually  hardened  into  stone. 

The  essential  <li:ffereiice  between  a  marble  and  a  compact  common  limestone, 
is  that  the  first  has  undergone,  through  the  combined  action  of  heat  and  pres- 
sure, just  the  right  degree  of  change,  or  metamorphism,  to  develop  in  it  crystal- 
lization and  color.  The  essential  difference  between  a  brick  or  fire  clay,  and  a 
cleavahle  slate  used  for  roofing,  is  that  the  first  named  still  retains  its  plastic 
condition  as  it  was  laid  down  in  tlie  form  of  fine  silt  on  a  sea  bottom,  while  the 
slate  has,  by  geological  agencies,  and  by  actual  movements  of  the  earth's  crust, 
been  so  squeezed  and  compressed  as  to  lose  all  rescmblanice  to  its  former  self,  and 
to  become  the  cleavable  article  of  commerce  we  now  find  it. 

Since  these  processes  of  change  are  dependent  very  largely  upon  the  actual 
movements,  warpings  and  foldings,  as  may  be  said,  of  the  earth's  crust,  and  the 
heat  and  chemical  action  which  is  thereby  generated,  and  since  these  movements 
only  take  place  with  extreme  slowness,  whole  geologic  ages  being  occupied  in 
their  conception  and  completion,  it  follows,  as  a  matter  of  course,  that  meta- 
morphic  rocks,  like  granites,  marbles,  and  slates,  are  found  only  among  the  older 
rocks,  and  only  in  those  portions  of  the  country  where  this  crust  has  beca 
wrapped,  compressed,  and  folded,  as  in  the  process  of  mountain  making.  In 
other  words  these  rocks  are  to  be  expected  in  their  best  development  only  in 
places  bordering  along  more  or  less  extensive  mountain  ranges. 


s  required  very  different  artistic 
lent  tu  liarmonize  the  structures 
heir  surroundings. 

Vanderbilt,  after  extended  investi- 
t  finally  selected  the  Melan  system 
icrete-steel  arch  construction,  not 
)n  account    of  its  lower  cost  with 

permanence    as     compared    with 


STONE. 


embedding  five  7-in  steel  I-beams  bent 
to  the  curve  of  the  arch.  The  shorter 
span  springs  from  the  pier  to  an  abut- 
ment founded  on  a  hard  strata  of  g^ravel 
and  clay.  Its  concrete  ring  is  8  ins.  thick 
at  the  crown  and  20  ins,  near  tlie  spring- ' 
ing  lines,  at  right  angles  to  the  intrados, 
with  live  5-in  steel  I-beams,  bent  to  the 
curve  of  the  arch,  embedded  therein.  The 
centers  for  this  bridge  were  designed  to 
suit  the  local  circumstances. 

The  bridge  shown  in  Fig.  2,  being  in 
a  more  improved  part  of  the  grounds, 


a  jioint  22.5  ft.  from  the  center,  and  m< 
rapidly  from  there  to  the  abutments.  Em- 
bedded in  the  arch  ring  are  seven  9-in. 
steel  I-beams  characteristic  of  the  Me- 
lan  system,  as  shown  in  plan  and  sec- 
tions. 

(hic  abutment  is  founded  on  solid 
rock,  the  other  on  reasonably  hard  strata 
of  clay  and  gravel.  The  concrete  in  the 
abutnicnts.  spandrel  and  wing  walls  was 
pro|)oriioned  i  part  Portland  cement.  3 
parts  sand  and  6  parts  broken  stone; 
near  the  springing  lines  of  the  arch  the 
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was  given  a  more  elaborate  architectural 
treatment,  all  exposed  surfaces  being 
moulded  in  Portland  cement  mortar.  It 
has  a  clear  span  of  75  ft.,  with  a  rise  of 
14  ft.  8  ins.,  anil  a  clear  roadway  of  16  ft., 
the  total  width  of  arch  being  20  ft.  The 
intrados  is  a  curve  of  five  centers.  The 
wing  walls  on  the  four  corners  are  curved 
outwards  to  give  better  approaches  to  the 
bridge  and  more  easy  and  graceful  con- 
nections with  the  driveways.  The  con- 
crete arch  ring  is  15  ins.  thick  at  the 
crown,  increasing  slowly  towards  the 
springing  lines  to  a  thickness  of  21  ins,  at 


proportions  were  gradually  changed  to 
those  used  in  the  arch  ring,  which  were  I 
Portland  cement,  2  sand  and  4  broken 
stone.  After  the  com]>letion  of  the  abut- 
ments the  concreting  of  the  arch  was 
started  simultaneously  from  both  sides 
to  the  hill  width  of  the  bridge,  and  work 
was  continued  day  i\ni\  night  until  the 
arch  ring  was  conifileted  and  the  spandrel 
walls  carreied  up  to  the  copings  and  ex- 
pansion joints,  in  order  to  make  the  work 
monolithic  and  to  avoid  all  signs  of  de- 
markation  in  connecting  old  with  new 
concrete.     Each  of  the  four  wing  walls 
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stone.  In  all  parts  of  the  balustrades, 
rancrete,  i  to  2|  to  5,  was  used,  except 
4ear  the  faces  where  the  mortar  was 
«vithout  stone. 

Mannheinier  Portland  cement  was  em- 
ployed in  the  two-span  bridge,  and  in  the 
abutments  of  the  single  span  bridge ;  and 
Germania  Portland  cement  for  all  the  re- 
mainder of  the  latter,  including  the  rail- 
ing. Both  bridges  were  designed  and  su- 
perintended during  erection  by  the  Melan 
Arch  Construction  Co.,  35  Nassau  St., 
New  York  City,  who  are  also  the  own- 
ers of  the  U.  S.  Patents  covering  the  Me- 
lan arch  construction,  to  whom  we  are 
indebted  for  the  use  of  the  ilustrations  in 
this  article,  originally  published  in  Engi- 
neering News. 

The  Properties  of  Lime. 

Though  lime,  in  its  many  forms,  is  one 
of  the  most  ordinary  substances  met  with 
on  this  earth,  yet  the  essential  element 
which  goes  to  the  composition  of  lime  is 
not  by  any  means  a  familiar  body.  As  is 
well  known  to  everyone  who  has  learned 
any  chemistry,  lime  is  the  result  of  the 
union  between  oxygen  gas  and  the  metal 
calcium.  This  very  remarkable  element, 
calcium,  is,  however,  never  found  in  na- 
ture unless  in  such  intimate  chemical  un- 
ion with  some  other  element  like  oxygen 
or  chlorine  that  the  characteristic  prop- 
erties of  the  metal  arc  disguised.  To  see 
calcium  itself  you  must  go  to  the  chem- 
ical laboratory,  where  by  ingenious  pro- 
cess the  shy  clemtnt  is  temporarily  di- 
vorced from  the  union  with  the  oxygen 
or  other  body  for  which  it  has  so  eager 
an  affinity. 

Though  most  of  us  have  never  seen  a 
particle  of  calcium  it  may  well  be  doubt- 
ed whether  there  is  any  element  more  im- 
portant to  the  economy  of  this  earth  or 
more  widely  distributed  over  it.  Calcium 
abounds  in  every  soil.  Calcium  is  in  the 
waters  of  the  sea.  The  cup  of  spring 
water  owes  much  of  its  invigorating 
freshness  to  the  calcium  which  it  holds  in 
solution.  The  white  cliflfs  which  have 
given  the  name  of  Albion  are  but  one  of 
the  many  forms  of  calcium. 

Try  to  imagine  what  this  earth  would 
be  like  if  calcium  were  withdrawn.  The 
birds  could  not  lay  eggs.  The  sea  could 
produce  no  shells.     Man  and  other  ani- 


mals would  need  to  have  bones  very  dif- 
ferent from  those  which  they  at  present 
possess.  Buildings  would  in  great  part 
vanish.  Even  the  hills  and  mountains 
would  to  a  considerable  extent  disap- 
pear. Probably  a  very  large  part  of  the 
total  mass  of  this  earth  would  be  taken 
away  if  all  the  calcium  were  to  be  re- 
moved. 

Without  calcium  a  world  inhabited  in 
the  same  manner  as  our  present  abode 
would  be  clearly  impossible.  There  are. 
it  may  be,  lowly  organisms,  on  this  earth 
to  which  calcium  is  apparently  of  no  ap- 
preciable consequence,  and  it  is  conceiv- 
able that  a  world  of  living  types  of  some 
kind  could  be  constructed  without  the 
aid  of  that  particular  eiement  which  is 
generally  so  indispensable  on  our  globe, 
such  a  world  would  be  totally  different 
from  that  world  which  we  know.  Under 
present  conditions  the  significance  and 
importance  of  calcium  in  our  economy 
can  hardly  be  overestimated. 

.Attention  has  been  drawn  to  the  im- 
portance of  calcium  on  the  earth ;  we 
have  uow  to  add  that  this  same  element 
appears  to  be  most  widely  distributed 
among  the  various  bodies  in  the  universe. 
Among  the  most  remarkable  features  in 
the  photographic  spectrum  of  the  sun  are 
two  very  broad  and  very  dark  and  very 
conspicuous  lines.  In  every  photograph 
of  the  ultra  violet  light  of  the  sun  these 
lines  stand  forth  so  boldly  as  to  arrest 
attention  more  than  any  other  feature  of 
the  spectrum.  It  had  been  known  that 
these  lines  were  due  to  calcium,  but  there 
were  certain  difficulties  connected  with 
their  interpretation.  Some  recent  re- 
searches by  Sir  William  and  Lady  Hug- 
gins  have  cleared  away  all  doubts.  It  is 
now  certain  thattheprcsence  of  these  lines 
in  a  spectrum  demonstrates  that  the  re- 
markable element  which  enters  into  the 
composition  of  lime  on  this  earth  is  also 
in  the  sun.  These  same  lines  have,  in- 
deed, been  detected  in  the  photographic 
spectrum  of  many  other  bodies.  Thus 
the  interesting  fact  is  established  that  this 
particular  element  which  plays  a  part  so 
remarkable  on  our  earth  is  not  peculiar 
to  our  globe,  but  that  it  is  diffused  far 
and  wide  throughout  the  universe. — '. 
manitarian. 
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Greater  New  York's  Trade  in  Concrete, 

The  largely  increased  use  of  concrete 
masses  in  foundations  in  place  of  mason- 
ry masses,  such  as  brick  or  stone,  has  re- 
sulted in  a  tremendous  development  of 
this  industry,  which  is  largely  augment- 
ed also  by  the  use  of  concrete  on  bridges, 
buildings  and  in  an  innumerable  variety 
of  ways.    Concrete  is,  in  fact,  now  used  in 
almost  every  way  that  stone  was  former- 
ly applied.     The  use  of  concrete  by  the 
Government  for  fortifications  has  prac- 
tically exhausted  the  cement  market.   In 
every  department  of  engineering  along 
the  seacoast  the  requisitions  for  this  ma- 
terial  have  been  and  continue  to  be  enor- 
mous, and  there  is  no  likelihood  of  a  de- 
crease in  the  demand,  as  the  establish- 
ment of  naval  stations  at  Porto  Rico  and 
other  recent  American  possessions  will 
call  for  large  additional  quantities.    The 
use  of  concrete  in  fireproofing,  which  was 
little  known  a  few  years  ago,  has  also  de- 
veloped extensively^  as  it.s  advantages  in 
this  direction  are  now  recognized  by  en- 
gineers and  architects. 
^  There  are  half  a  dozen  firms  in  New 
York  which  make  a  specialty  of  fireproof 
construction     by     means    of    concrete. 
Something  like  $20,000  was  spent  in  this 
city  'two  years  ago  in  tests  of  various 
fireproof  materials,  and  in  no   instance 
did    concrete   fail   to   meet  the  require- 
rnents. 

The  enormous  growth  of  the  concrete 
business  has  carried  the  cement  indus- 
try beyond  its  limits,  and  the  largest  ce- 
ment company  in  New  York  is  now  en- 
gaged in  an  effort  to  double  its  capacity. 
Several  new  plants  are  also  being  built 
in  places  contiguous  to  this  city.  New 
York  capital  is  likewise  largely  interested 
in  the  quarries  east  of  the  Alleghanies, 
from  which  the  stone  used  in  cement  is 
obtained.  The  demand  for  foreign  ce- 
ments was  lessened  temporarily  after  the 
introduction  of  the  new  tariff  on  account 
of  its  advanced  price,  but  so  great  has  the 
concrete  business  grown  that  at  present 
manufacturers  here  are  glad  to  take  all  of 
the  imported  cement  they  can  get.  This 
article,  however,  is  likewise  not  obtaina- 
ble in  sufficient  quantities  to  meet  the  de- 
mand,  for  the  advantages   of  concrete 


have  been  recognized  simultaneously  on 
the  other  side,  and  the  manufacturers 
there  make  exhaustive  demands  on  the 
cement  factories.  The  use  of  concrete 
is  to  be  by  no  means  a  temporary  one. 
Everywhere  its  usefulness  and  value  are 
being  demonstrated,  and  as  a  more  gen- 
eral knowledge  of  the  material  is  dissem- 
inated the  demand  for  it  will  undoubtedly 
increase. — New  York  Tribune. 


The  ii99  Michcle  Test  for  Cement. 

Mr.  V.  de  Michele,  of  Rochester,  has 
published  the  following  1899  "Michele 
Test"  for  Portland  cement:  Pats  ^in. 
thick  in  water,  to  be  absolutely  sound  at 
seven  days;  tensile  strength,  400  lb  per 
square  inch  at  seven  days ;  and  450  lb 
per  square  inch  at  fourteen  days.  Fine- 
ness, 15  per  cent  residue  on  a  100  sieve. 
The  pats  to  be  gauged  on  glass,  im- 
mersed in  water  immediately,  and  left 
there  for  the  whole  period.  One  pat  to 
each  three  bricks.  The  test  bricks  to  be 
gauged  by  a  skilled  man,  with  a  min- 
imum quantity  of  water,  and  well 
rammed  into  moulds.  The  average  of 
three  to  be  taken,  which  shall  represent 
about  100  ions  or  less.  The  strain  to  be 
applied  as  quickly  as  possible.  The  sieve 
to  have  10,000  holes  per  square  inch, 
and  to  be  of  wire  not  less  than  .004  in. 
(42  S.  W.  G.)  in  diameter.  Shaking  to 
be  continued  for  five  minutes. 


The  Color  of  Natural  Cement. 

The  color  of  the  iiianiifaetured  cement, 
being  due  principally  to  the  presence  of  a 
small  quantity  of  oxide  of  iron  and  some- 
times of  mangane-se,  or  to  the  carbonates 
of  these  oxides,  which  for  all  practical 
purposes  are  conceded  to  be  a  passive  in- 
gredient in  hydraulic  mortar,  should  be 
a  matter  of  indifference  to  consumers. 
In  fact,  the  presence  of  a  large  propor- 
tion of  the  coloring  principle,  like  that 
of  any  other  inert  substance,  might  be 
expected  to  have  a  tendency  to  deterior- 
ate the  quality  of  the  mortar  by  diminish- 
ing the  cohesive  strength  of  the  cement- 
ing substance,  and,  therefore,  if  taken  in- 
to consideration  at  all,  at  least  to  direct 
suspicion  to  the  darker  varieties, — Gen. 
Q.  A.  Gilmore. 
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'Woodine." 


"Woodine  is  the  name  given  to  a  com- 
position for  making  flexible  moulds  for 
casting  Portland  cement  in  high  relief," 
says  the  Architect.  London.  Hitherto 
it  has  not  been  possible  to  make  satisfac- 
tory castings  owing  to  the  rapid  shrink- 
age which  takes  place  in  the  usual  mould 
made  of  gelatine,  and  also  to  the  action 
of  acids  in  the  cement  destroying  the  face 
of  the  moulds.  With  "\\'oodine,"  how- 
ever these  objections  do  not  arise,  as  the 
moulds  made  with  this  material  remain 
unaltered  for  weeks.  We  have  inspected 
some  that  have  been  in  existence  for 
three  months,  and  the  decrease  was  so 
slight  as  to  be  of  very  little  consequence. 
From  the-ie  moulds  some  dozens  of  casts 
have  been  matle.  It  is  hardly  necessary 
to  point  out  the  many  uses  to  which 
Portland  cement  cast  in  high  relief  may 
be  adapted,  both  for  the  enrichment  of 
the  exterior  and  interior  of  buildings. 
We  are  informed  that  eight  pilasters, 
each  weighing  i^  cwt..  and  being  6  feet 
long  with  moulded  base  and  carved  capi- 
tals, have  been  made  from  one  "Wood- 
ine" moidd,  and  that  if  necessary  four 
casts  per  day  for  a  month  could  have 
been  taken  without  spoiling  the  mould. 
There  can  be  no  doubt  that  "Woodine" 
moulds  are  more  durable,  tougher  and 
yet  more  flexible,  and  are  in  every  way 
superior  to  those  made  of  gelatine,  and 
after  use  mav  be  rcmelted  several  times. 


CEMENT  TRADE  ITEMS. 

New  York. — A  company,  the  Uvalde 
Asphalt  Co.,  has  been  incorporated  to  de- 
velop a  new  asphalt  substance  called  lit- 
teo  carbon.  The  incorporators  are  New 
Yorkers,  and  the  company  has  a  capital 
of  $30,000. 

Contracts  have  been  let  by  the  Michi- 
gan Portland  Cement  Company  for 
building  two  big  additions  to  their  fac- 
tory at  Coldwater,  Mich.,  and  seven  more 
rotaries  have  been  ordered.  This  will  in- 
crease the  capacity  of  the  works  to  1.500 
barrels  per  day.  Work  on  the  Quincy 
factor>'.  to  be  built  by  the  company,  be- 
gins in  January. 


The  proposition  to  form  a  cement  trust 
in  southern  Indiana,  all  the  mills  to  sell 
their  produce  through  a  Louisville,  Ky., 
agency,  is  said  to  have  been  abandoned. 

It  is  reported  that  the  marl  beds  at 
Clarendon,  N.  Y..  cover  400  acres  and 
the  deposits  reach,  in  some  places,  ten 
feet  in  depth,  and  will  produce  1,000  bar- 
rels of  cement  daily  for  a  century  or 
more. 

Canton,  O. — Samuel  J.  Immel  has 
sued  the  Diamond  Portland  Cement 
Company  to  recover  damages  amounting 
to  $20,000.  The  plaintiff  claims  that  on 
June  16,  1898,  he  was  engaged  in  cutting 
away  a  timber  which  obstructed  the 
passage  of  a  conveyer  used  by  the  com- 
pany. While  he  was  thus  engaged  the 
conveyor  was  started  without  notice  be- 
ing given  him  and  his  left  leg  and  back 
were  badly  crushed,  the  injuries  inflicted 
being  permanent. 

The  marl  beds  near  Mosherville.Mich.. 
have  been  examined  by  a  party  composed 
of  Messrs.  F.  M.  Stewart,  T.  M.  Fant, 
Dr.  W.  H.  Sawyer.  Geo.  D.  Harding  and 
C.  F.  Stewart,  of  Hillsdale ;  Israel  Wicks, 
of  Jonesville ;  Messrs  Jordan,  Byres  and 
Beebe,    of  Jackson,  and  Mr.    Buntz,  of     ^ 
Bronson.       The  gentlemen    were    very     ■ 
favorably  impressed  with  the  outlook  for     ^ 
the  establishment  of  a  plant  for  the  man- 
ufacture of  the  marl  into  Portland  ce 
ment. 


The  project  on  the  part  of  the  lime 
manufacturers  of  Ohio  and  Indiana  to 
form  a  combine  has  fallen  through.  A 
meeting  for  that  purpose  was  held  at  Ft. 
Wayne  and  the  plans  of  organization 
were  discussed.  The  men  who  were  at 
the  head  of  the  scheme  laid  out  their 
plans  which  were  then  discussed.  All 
the  men  at  the  meeting  were  in 
favor  of  the  move  with  the  ex- 
ception of  L.  McCullom  of  Tiffin. 
He  expressed  himself  as  being  opposed 
to  it,  and  as  it  was  impossible  for  the 
combine  to  be  formed  without  his  becom- 
ing a  member,  the  project  had  to  be 
dropped. 
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^^Hj^y/The  Vermont  Marble  Industry.* 

^^'^^Vl'ARRYIXG   was   carried  on  in 
Pitlsford    quite    early,    not    so 
early    as     at      Dorset.       The 
oldest   quarry    was   opened    in 
1705        According    to    Professor   Seely, 
in    the    "  Marble    Border,"     there    aire 
three   beds  of  Marble  in   Pittsford,  ex- 
^       tendinjij  north  and   south.     "The  most 
H      easterly  of  these  has  a  breadth  of  about 
^      200  feet,  and  on  it  was  opened,  in  1871  ; 
the  quarry  known  as  the  Central  Ver- 
mont quarry.    It  was  successful  untiJ  the 
great  depression  of  1874,  from  which  it 
has  not  yet  rallied.    The  marble  is  of  the 
same    character    as    that  at  Proctor,  of 
which  bed  it  is  probably  a  continuation. 

iThe  middle  bed  is  separated  from  this 
easterly  one  by  about  200  feet  of  lime 
rock.  This  Led  is  itself  400  feet  wide 
and  contains  marble  of  diflferent  shades, 
from  pure  white  to  dark  blue.  Buildings 
made  of  this  marble  have  stood  the  test 
of  years.  *  *  ♦  The  third  or  west 
11  bed.  thought  to  correspond  to  that  of 

H      West  Rutland,  is  about  half  a  mile  west 
^^      of   the    Central    and    abuts  on  the  west 
against  the  slate,  this  having  disappeared 
from  the  region  east  of  it.     This  bed, 

I  about  400  feet  wide,  holds  beautiful  dark 
blue  marble,  mottled  and  veined."  In 
this  last  named  bed  there  are  two  con- 
siderable quarries,  the  Hendee,  worked 
by  the  X'ermont  Marble  Company,  and 
the  Florentine,  the  stone  from  which  is 
sawed  at  Belden's  Falls. 
North  of  Pittsford  I  found  no  quarries 
in  operation  until  reaching  Brandon, 
where  there  are  at  present  two,  besides 
several  not  worked.  I  was  told  that  the 
Corona  quarry,  still  farther  north,  was 
also  worked. 

About  two  and  one-half  miles  south- 
west of  Brandon  station  is  the  Bardillo 

•From  U&t  Biennial  Report  of  State  Gcolosrist. 


quarry  and  mill.  Here  there  is  a  pecu- 
liarly elegant  stone,  quite  unlike  any 
other  that  I  have  seen.  The  very  num- 
erous, strongly-marked,  narrow  veins 
which  traverse  the  blocks  in  sinuovis  or 
zig-zag  lines,  in  quite  unique  fashion,  and 
yet  with  a  certain  regularity,  make  this 
a  very  handsome  stone.  It  varies  in 
shade  from  light  to  dark  gray.  The  quar- 
ry is  not  large,  but  the  supply  seemed  to 
be  good  and  the  beds  were  thick  and 
solid.  The  quarry  was  opened,  the  work- 
men tell  me.  in  1882.  Most  of  the  prod- 
uct is  worked  up  on  the  spot  into  monu- 
ments. A  much  older  quarry  is  that 
known  as  Brandon  Italian,  which  is  near- 
er town,  being  about  half  a  mile  below 
the  station.  The  Bardillo  quarry  is  lo- 
cated on  a  hillside,  and  the  stone  is  quar- 
ried, thus  far  without  going  to  any  great 
depth.  This  other  quarry  is  much  deep- 
er, and  is  peculiarly  long  and  narrow. 
The  beds  arc  thick  ;  at  the  time  of  my  vis- 
it the  channeling  machine  was  cutting 
out  a  l)ed  6  ft.  8  in.  in  thickness.  The 
mill  which  had  been  operated  at  the 
quarry  burned  last  winter  and  the  com- 
pany are  building  a  new  one  at  Middle- 
bury,  to  which  place  the  blocks  will  here- 
after be  taken  to  be  worked  up.  This 
marble  is  solid,  and  light  colored,  that 
is,  white  with  dark  veins. 

There  were  formerly  several  <|uarries 
in  Middlcbury.but  none  arc  now  worked. 
I  have  spoken  of  the  loss  which  always 
attends  marble  quarrying,  because  of  the 
unsoundness  of  much  that  is  obtained. 
Throughout  the  marble  belt  marble  is 
ever  found  near  the  surface.  Hence, 
when  a  quarry  is  opened  in  a  ledge,  a 
greater  or  less,  but  always  considerable, 
mass  of  waste  stone,  earth,  etc.,  must  be 
removed.  For  this  reason  every  one 
who  undertakes  to  open  a  quarry  must 
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spend  a  considerable  sum  before  he  can 
begin  to  look  for  returns.  This  is  well 
stated  in  a  pamphlet  published  by  the 
Vermont  Marble  Company  :  "A  marble 
deposit  being  found,  it  is  first  bored,  and 
with  a  machine  constructed  for  the  pur- 
pose, a  solid  core  is  taken  out,  from 
which  the  quality  of  the  marble  is  easily 
determined.  The  soundness,  however, 
can  only  be  proved  by  opening ;  and  the 
opening  of  a  marble  quarry,  unh'ke  gran- 
ite, is  a  laborious  and  expensive  opera- 
tion. From  forty  to  seventy-five  thou- 
sand dollars  has  been  spent  upon  several 
of  the  West  Rutland  openings  before 
stock  that  would  even  pay  to  saw  has 
been  taken  out.  The  quarry  being 
stripped  of  the  top  rock,  channeling  ma- 
chines, driven  by  power,  are  put  on  and 
the  entire  quarry  floor  cut  into  strips,  a 
cut  being  also  made  at  each  end.  Small 
holes  at  intcr\'als  of  a  few  inches  are 
then  bored  into  the  bottom  of  tiic  layer, 
by  means  of  machines  constructed  for  that 
purpose,  and  called  gadding  machines, 
and  into  these  holes  are  driven  iron 
wedges.  In  ibis  way  all  of  the  layer  that 
has  been  cut  is  freed  from  its  bed.  and  it 
is  not  unusual  to  see  a  strip  of  rock  50  ft. 
or  more  in  length  raised  in  this  manner. 
The  layer  is  then  in  the  same  way  broken 
into  blocks  of  the  size  desired,  and  the 
marble  is  hoistcfl  from  the  quarry  to  the 
bank  by  huge  derricks,  and  if  of  suitable 
quality,  sent  to  the  mil!  to  be  sawed." 

Manv  interesting  questions  arise  as  to 
the  origin,  age,  etc.,  of  the  marbles  of 
the  region  we  have  been  considering. 
Only  very  briefly  can  these  be  discussed 
here.  As  to  the  origin  of  these  marbles, 
not  of  all  those  kinds  of  stones  sold  un- 
der the  name,  but  of  the  marbles  in  the 
Rutland  district,  geologists  are  agreed 
that  thev  are  metamorphosed  lime- 
stone. T^hat  is,  that  the  ordinary  dark, 
fossiliferous  strata,  such  as  we  now  find 
transformed  into  the  non-fossiliferous, 
has  been,  in  the  marble  region,  softened, 
heated,  compressed,  crystalized  until 
transfonned  into  the  non-fossiliferous, 
light  colored  marble.  As  to  the  age  of 
these  marbles,  we  may  speak  with  con- 
fidence, because  of  the  investigations  of 
a  \'ermont  geologist,  who  is  almost  un- 


known in  his  own   State,  the   Rev.  A. 
Wing  of  Whiting,  who  died  about    20 
years  ago.    Mr.  Wing,  by  dint  of  most 
careful  study  of  the  marbles  and  ledges 
of  Rutland  County,  established  their  age 
beyond  doubt  as  of  the  Chazy  limestone, 
one  of  the  lower  members  of  the  Ordo- 
vician  or  Lower  Silurian.     That  is,  the 
marble  is  of  the  same  age  as  the  lime- 
stones of  the  southern  portion  of  Isle  la 
Motte.  at  Fisk's  and  Fleury's  quarries. 
Although  most  of  the  beds,  as  those  at 
West  Rutland,  are  of  this  age,  it  may  be 
that  some  are  older,  and  some,  as  Prof. 
Seety  has  suggested,  are  newer.   Chemi- 
cally, limestone  and  marble  do  not  very 
widely  differ.   Lime  carbonate  is  the  chief 
compont-nt  of  each,  but  there  are  some 
important  differences.     In  the  i8th  An- 
nual Report  of  the  United  States  Geolog- 
ical Survey,  several  analyses  of  Rutland 
marble  are  given.      A    single    example 
must  suffice  for  the  present : 

HLl-e  MARBLR.      WHITB  MAttBLK. 

Silicate  of  Atumitta         J2  .62 

Carbon  dioxide 44.00  43.80 

Ume S5.IS  54.95 

Magnesia .57  .59 

The  above  shows  that  there  is  little  dif- 
ference between  the  dark  and  the  light 
varieties,  in  the  substances  which  com- 
po.se  them.  In  the  same  report  we 
find  the  following : 

"Wrmont  iS  likely  to  remain  in  the 
first  place  -for  the  production  of  fine  mar- 
ble for  many  years  to  come,  in  spite  of 
claims  of  superior  product  which  are  oc- 
casionally made  in  connection  with  new 
discoveries  elsewhere ;"'  and  also  the 
statement  that  the  "marble  of  West  Rut- 
land and  its  vicinity  is  as  yet  without  a 
peer  in  the  United  States  for  the  finest 
uses  to  which  marble  is  applied,  and  it 
supplies  a  large  proportion  (elsewhere 
stated  as  8i  per  cent)  of  the  stock  used 
for  cemetery  work." 

.'\side  fruni  the  great  quarries  and  mills 
with  their  hundreds  of  workmen  and  vast 
output  which  have  been  mentioned, 
ihereare  in  Vermont  other  quarries  which 
produce  marbles  of  which  we  may  well 
be  proud.  The  marble  quarried  on  Dor- 
set Mountain  has  much  of  it  been  taken 
to  Manchester  to  be  worked,  hence  out- 
side of  the  State  it  is  often  called  Man- 
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Chester  marble.  There  is  no  quarry  of 
irue  marble  in  Manchester,  but  there  is  a 
quarry  of  breccia,  which  was  sold  as 
marble,  but  which  is  no  longer  worked 
because  of  its  unsoundness.  It  is  a  very 
interesting  and  handsome  stone,  quite 
unlike  any  other  in  the  Stale.  It  is  com- 
posed of  fragments,  of  different  sizes,  of 
red,  gray,  white  or  brown  stone,  cement- 
ed together  by  a  dark  red  material.  Were 
it  only  soimd  it  would  be  a  very  attrac- 
tive stone  for  interior  work. 
To  be  continued. 


A  Deserted  Marble  Town. 

"Up  in  Ontario,"  said  J.  W.  Wheat- 
land, a  civil  engineer  of  Montreal,  "there 
is  a  deserted  town  called  Bridgewater, 
which  is  built  entirely  of  marble.  About 
2$  years  ago  a  farmer's  wife  was  search- 
ing in  the  woods  for  a  pig  that  had 
strayed  from  the  family  pen.  In  a  particu- 
larly dense  part  of  the  woods  she  found  a 
spring  of  crystal  water.  Being  thirsty, 
she  stooped  over  to  drink.  As  she  did  so 
she  slipped  on  a  round  stone  which  rolled 
from  mider  her  foot  and  fell  into  the 
water.  Attracted  by  the  peculiar  color  of 
the  stone,  she  fished  it  out  ami  took  it 
home.  It  was  found  to  be  a  20  pound 
nugget  of  almost  pure  gold. 

"Bridgewater  at  that  time  was  al><:>ut 
40  miles  from  the  nearest  railroad,  and 
the  site  of  the  town  was  a  howling  wil- 
derness. But  such  was  the  effect  of  the 
accidental  discovery  of  gold  that  within 
six  months  the  wilderness  had  blossom- 
ed into  a  bustling,  substantial  city  of 
5.000  inhabitants  and  more  a-coming. 
They  came  from  every  quarter.  There 
were  old  forty-niners  from  the  Pacific 
slope,  amateurs  from  England  and  the 
United  States,  prospectors  from  every 
field.  Shafts  and  tunnels  were  driven  by 
hundreds. 

"In  sinking  a  shaft  one  mile  south  of 
the  town  on  the  claim  of  B.  Flint,  a  life 
senator  of  Canada,  a  vein  of  white  mar- 
ble was  found.  At  the  suggestion  of 
Senator  Flint,  who  wanted  little  or  noth- 
ing for  the  material,  the  town  of  Bridge- 
water  was  built  solidly  of  marble.  It  has 
even  to  this  day  a  court-house,  school, 
church,  hotel,  stores  and  private  dwell- 
ings constructed  wholly  of  white  marble. 


One  mile  north  of  the  town  are  an  aban- 
doned grist  mill  and  an  ax  factory  whose 
foundations  are  built  of  marble. 

"While  the  town  was  booming  the  en- 
tire country  adjacent  was  prospected. 
Some  of  the  shafts  and  tunnels  driven 
were  more  than  one  hundred  feet  in 
depth,  but,  remarkable  as  it  may  seem, 
there  was  never  sufficient  gold  found  by 
the  prospectors  collectively  to  pay  the 
cost  of  a  single  mine  in  the  district.  Still, 
the  earlier  disappointments  only  in- 
creased the  virulency  of  the  gold  fever, 
which  laid  hold  of  the  farmers  around 
Bridgewater  with  a  particularly  tenacious 
grasp.  In  fact,  so  excited  did  they  be- 
come that  many  of  them  actually  em- 
ployed armed  guards  to  prevent  trespas- 
sers from  picking  up  the  loose  gold 
which  they  imagined  existed  on  their 
places  in  vast  quantities. 

"The  place  where  the  original  nugget 
was  found  by  the  woman  in  quest  of  a 
pig  was  christened  Aladdin's  cave,  and 
land  in  its  vicinity  sold  for  fabulous 
prices.  One  fanner  whose  farm  adjoined 
the  cave  sold  five  acres  to  an  English 
syndicate  for  $100,000  cash.  The  syndi- 
cate spent  another  $100,000  in  develop- 
ing the  claim,  but  never  obtained  a  sin- 
gle ounce  of  free  gold.  In  all  it  mined 
about  100  tons  of  quartz.  In  return  the 
syndicate  received  a  bill  for  about  $375 
smelting  charges  over  and  above  the 
value  of  the  gold  in  the  quartz.  It  was 
the  last  shipment  of  quartz,  for  the  cost 
of  hauling,  shipping  and  smelting  was 
in  the  neighborhood  of  $150  a  ton  more 
than  the  rock  produced. 

"One  old  Irishman  at  Bridgewater, 
Patrick  K  chough  by  name,  received  an 
offer  of  $125,000  cash  for  his  farm,  which 
consisted  of  100  acres  of  rock  piled,  bar- 
ren land.  He  promptly  refused  the  oflfcr, 
holding  out  for  $150,000,  which  he  never 
got.  To-day  one  could  buy  the  proper- 
ty for  almost  anything  over  $1  an  acre. 

"Within  a  couple  of  years  it  became 
patent  to  all  that  mining  in  Bridgewater 
would  never  pay.  So  silently,  one  by 
one,  the  prospectors  stole  away  from 
their  marble  residences,  to  be  followed 
shortly  by  the  owners  of  the  marble 
stores,  leaving  the  once  thrifty  town  to 
settle  ilown  to  a  lonely,  weed  choked  and 
futureless  desuetude." — New  York  Sun. 
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The   First  Marbk  Quarry  in  Vermont. 

The  January  number  of  Stone  con- 
tainefl  au  extract  from  "Vermont  Min- 
eral Iiulustry  in  1898."  bv  George  H. 
Perkins,  state  geologist,  'fliis  statement 
is  made  in  the  article :  "The  oUlest  quarry 
known  is  one  at  Dorset  which  was 
opened  in  1803."  George  E.  Royce, 
treasurer  and  manager  of  the  True  Blue 
Marble  company,  whose  quarry  is  at 
West  Rutland,  was  asked  about  this 
statement,  and  he  said  : — 

"I  would  say  that  without  any  doubt 
the  first  marble  quarry  opened  in  \'er- 
mont  \\as  the  property  now  owned  by 
the  True  Blue  Marble  company,  and  was 
situated  by  the  side  of  and  underneath 
the  present  mil!  of  the  company,  the  far- 
thest north  of  the  line  of  marble  quarries 
in  the  town  of  West  Rutland.  Accord- 
ing to  the  Rutland  town  records  this 
quarry  was  oi»ened  in  1785  and  was 
worked  continuously  in  a  small  way  for 
about  50  years.  The  record  shows  that 
it  was  described  from  the  beginning  as  a 
'stone  quarry,  so-called  marble.'  In  1795 
it  was  sold  for  £400.  In  1812  our  mem- 
ber of  Congress.  Ezra  Mcech.  took  a 
contract  to  supply  a  quantity  of  this 
marble  for  a  government  building  in 
Charleston.  S.  C.  It  was  hauled  with 
wagons  to  Troy  and  shipped  by  water  to 
New  York  and  to  Charleston  by  vessel. 
''Almost  all  the  headstones  standing  in 
the  cemeteries  from  Bennington  to  Bur- 
lington dating  from  1788  to  1830  came 
from  this  one  quarry  and  are  almost  all 
in  good  condition.  They  were  marked 
before  sawing  was  done,  and  they  were 
tooled  by  hand.  The  quarry  was  150 
feet  long.  125  feet  wide  and  16  feet  deep. 
The  stone  taken  out  was  practically  sur- 
face marble.  Now-a-days  the  marble  to 
the  depth  of  from  15  to  20  feet  from  the 
surface  is  either  dumped  or  only  used  in 
work  that  is  not  to  be  finished  or  pol- 
ished and  is  not  put  into  monumental 
work  at  all  except  sometimes  it  is  put 
into  a  'bottom  base.'  These  old  head- 
stones are  in  better  condition  than  the 
white  stones  that  have  been  up  25  years, 
although  these  blue  veins  were  surface 
marble,  and  tlie  white  is  not  more  than 
20  feet  from  the  surface. 


"The  so-called  father  of  the  Vermont 
marble  industry,  William  F.  Barnes  of 
West  Rutland,  was  a  baby  when  his 
father  owned  and  was  working  this  old 
blue  quarry,  about  100  years  ago." 

Mr.  Royce  says  that  the  True  Blue 
Marl)Ie  company  has  more  orders  than  it 
can  handle.  The  force,  which  numbers 
about  80,  has  suffered  considerably  from 
the  grip. 


Carving  in  Marble. 

In  the  present  day  carved  ornament  in 
marble  must  be  largely  affected  by  con- 
siderations of  economy.  Probably  face 
work,  whether  sunk  or  raised,  in  the  ma- 
jority of  cases  finds  adoption  in  prefer- 
ence to  anything  which  involves  labori- 
ous undercutting.  Modem  carvers  fre- 
quently fall  into  the  mistake  of  imitating 
natural  forms  closely  in  foliated  orna- 
ment. It  may  be  difficult  to  define  the 
reasons  why  naturalistic  carving  is  usual- 
ly offensive  to  the  taste  of  architectural 
critics.  It  may  be  that  there  is  an  agree- 
able impression  of  reserve  power  in  the 
work  of  the  carver  who  refrains  from  fol- 
lowing Nature  closely,  while  he  shows 
that  he  possesses  the  requisite  skill  to  do 
so.  Perhaps,  also,  the  contrast  between 
the  stability  suggested  by  architectural 
forms,  and  the  fragile  character  of  natural 
foliage,  seems  inharmonious  when  both 
are  executed  in  the  same  material.  Cer- 
tain it  is  that  the  attempted  close  imita- 
tion of  natural  forms  in  marble  is  one  of 
the  wor^t  faults  committed  by  monumen- 
tal sculptors. 

The  simpliest  modeof  carvingappliedto 
a  flat  surface  is  that  very  largely  practiced 
by  modern  French  architects.  It  consists 
in  producing  scroll-like  and  other  curvi- 
linear forms  by  means  of  sunk  lines  or 
channels,  and  is  equally  applicable  to  pol- 
ished or  unpolished  work.  Provided  that 
the  sunk  lines  are  cut  sufficiently  deep  in 
proportion  to  their  width  to  show  as  lines 
of  sliadow,  they  become  more  effective 
under  a  strong  light  than  they  would  be 
if  they  were  filled  up  with  black  cement 
or  mastic.  The  celebrated  "Lily"  capi- 
tals in  St.  Mark's.  Venice,  are  examples 
of  the  kind  of  sunk  work  in  which  the  de- 
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sign  is  produced  in  the  sunk  portions 
only,  the  forms  of  the  intermediate  sur- 
faces being  left  to  chance.    As  it  consists 
entirely  of  splayed  surfaces  which  catch 
the  light,  it  is  applicable  to  polished  mar- 
ble, and  is  eflfective  at  some  distance  from 
the  eve.  although  it  is  wanting  in  those 
black  shadows  which  are  of  great  value 
in  all  car\'ing.    It  is  pointed  out  by  Owen 
Jones  in  his  Grammar  of  Oniament  that 
there  is  a  characteristic  feature  of  Greek 
ornament  continued  by  the  Romans,  but 
abandoned  during  the  Byzantine  period, 
which  is  that  the  various  parts  of  a  scroll 
grow  out  of  each  other  in  a  continuous 
line.     "What  is  evident."  remarks  this 
author,  "is  that  the  Greeks  in  their  orna- 
ment were  close  observers   of    Nature ; 
and  although  they  did  not  copy,  or  at- 
tempt to  imitate,    they    worked    on    the 
same  principles.      The  three  great  laws 
which  we  find  everywhere   in    Nature  — 
radiation  from  the  parent  stem,  propor- 
tionate distribution  of  the  areas,  and  tan- 
gential curvature  of  the  lines — arc  always 
obeyed,  and  it  is  the  unerring  perfection 
\\'ith  which  they  arc.  in  the  most  humble 
works  as  in  the  highest,  which  excites 
our  astonishment,  and  which  is  only  fully 
realised     on    attempting   to    reproduce 
Greek  ornament,  so  rarely  done  with  suc- 
cess." 

The  brothers  Adam  in  the  last  century 
infused  all  the  refinement  of  Cireek  feel- 
ing into  carving  applied  to  similar  pur- 
poses :  whereas  modern  French  architects 
have  rather  traveled  in  the  opposite  direc- 
tion, making  nearer  approaches  to  imi- 
tations of  natural  foliage,  and  often  al- 
lowing their  carved  ornament  to  spread 
out  over  the  mouldings  of  the  panel  con- 
taining it,  as  if  it  had  outgrown  its  prop- 
er boundary.  This  shows  an  amount  of 
license  which  the  severity  of  classic  taste 
would  strongly  condemn ;  and  it  is  diffi- 
cult to  see  where  such  arbitrary  trans- 
gressions of  architectural  principles  are 
to  cease  when  they  once  begin.  The  skill 
of  the  artist  should  find  ample  scope  in 
designing  ornament  which  will  adequate- 
ly fill  any  panel  or  other  defined  surface. 
— The  Stonemason. 


Shading:  Marble. 
A  newly  discovered  process  for  treat- 
ing marble  or  other  similar  stones  in  or- 
der to  give  them  any  colored  shade, 
veins  or  spots,  consists  in  leaving  these 
stones  in  one  or  more  baths  composed 
of  a  solution  of  alcohol  and  one  or  more 
colors  of  aniline  or  other  coloring  ma- 
terials. The  coloring  materials  are  fixed 
by  leaving  the  colored  stones  in  a  bath 
of  oil  or  any  other  fat  substance,  or  by 
applying  upon  the  stones  layers  of  the 
same  stuff.  The  absorption  of  the  organ- 
ic coloring  materials  and  of  the  fat  sub- 
stances by  the  stone  may  be  accelerated 
by  heating  or  boiling  the  bath  which 
contains  the  stuff  to  be  treated. — New 
Haven  Morning  News. 


Italian  Marble  Statistics* 

It  appears  frour  a  report  recently  is- 
sued by  the  Italian  Government  that  in 
1897,  for  ihe  first  lime  for  many  years, 
imports  of  Italian  marble  into  Great  Brit- 
ain exceeded  those  into  the  United 
States.  In  1896  the  exports  to  the  Uni- 
ted States  totidled  36,497  tons.  In  1897 
there  was  an  increase  of  the  shipments 
to  Great  Britain  of  12.088  tons,  and  a  de- 
crease to  the  United  States  of  8.988  tons. 

The  difference  in  the  set  of  trade  can 
be  more  readily  seen  from  the  following 
statement : 

GREAT  BRITAIN  UNITED  STATES. 

1896  35.139  tons.     36,479  tons. 

1897  47.^27      "        36,479    " 

The  following  are  the  number  of  quar- 
ries and  production  in  1897: — 

No.  of  Quarries.  Tons  of  marble 
In  work.  Out  of  work.    Produced. 

Carrara     311  487  179.117 

Massa  54  185  29,701 

Versilia      106  121  28.140 
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Fort  Dodge,  la. — Louis  Krucger,  a 
farmer  living  south  of  the  city,  has  un- 
earthed a  valuable  deposit  of  gypsum. 
The  vein  is  twenty-four  feet  thick  and  lies 
only  seven  feet  beneath  the  surface. 
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A  The  Slate  Industry  in  1898. 
Geheral  Business  Conditions. — Thede- 
mand  for  rottfing  slate  for  home  consump- 
tion during  the  year  1898  was  somewhat 
more  than  for  1897,  and  the  export  trade 
has  been  very  gratifying  to  quarrymen. 
The  uncertainty  preceding  the  war  with 
Spain  was  responsible  to  some  degree  for 
retrenchment  in  building  operations, 
which  lessened  the  call  for  structural 
slate.  Following  the  depression  in  busi- 
ness, stocks  of  roofing  slate  began  to  ac- 
cumulate, resulting  in  shading  of  prices 
and  keener  competion  among  quarrymen 
for  what  business  was  oflFered.  As  the 
year  advanced  prices  became  more  de- 
moralized, and  in  August  the  Vermont 
Slate  Company,  better  known  as  the 
"Sea-green  Trust"  in  \'ermont,  had  to  go 
out  of  business,  owing  to  dissension 
among  its  members.  Fully  one-third  of 
the  slate  held  by  the  trust  was  owned  by 
Norton  Brothers.  When  a  disagreement 
arose  between  the  members  prices  be- 
came unsettled,  and  cuts  of  60c.  and  over 
were  made  on  sea-green  and  interme- 
diate green  slate.  Efforts  were  made  to 
start  a  new  association  among  the  small- 
er quarries,  without  success  ;  instead,  op- 
erators reduced  wages,  and  some  closed 
down  altogether.  Such  a  break  in  prices 
caused  the  Pennsylvania  quarrymen  to 
follow  suit,  some  closing  their  quarries, 
and  in  the  last  quarter  of  the  year  deal- 
ers in  the  East  were  able  to  purchase 
quantities  of  various  sizes  and  kinds  of 
roofing  slate  at  very  low  prices  ;  so  mucli 
so,  that  we  are  unable  to  give  the  actual 
selling  (juotations.  We  give  below  what 
are  known  as  list  prices.  Probably  the 
only  slates  that  held  any  way  firm  in 
price  are  "Red"  and  "Unfading  Green," 
but  these  are  modified  by  discounts  of  all 
kinds    For  the  former  a  fairly  good  de- 


mand existed  all  through  the  year.  The 
stock  of  unfading  green  slate  now  on 
hand  is  considered  quite  large,  though 
the  export  market  is  taking  much  of  it. 

The  Bangor  Roofing  Slate  Manufac- 
turers' Association,  which  was  formed 
about  four  years  ago.  has  a  membership 
of  12  of  the  leading  producers  of  roofing 
slate  in  the  Bangor  region.  It  is  not  a 
pool,  nor  does  it  endeavor  to  control  the 
business  of  its  members ;  it  only  guaran- 
tees the  genuine  Bangor  roofing  slates, 
and  on  each  lot  sold  the  members  append 
its  certificate.  The  business  of  the  asso- 
ciation within  the  past  four  years  is  best 
shown  by  the  following  number  of 
squares  of  roofing  slate  which  is  mar- 
keted: Domestic,  150,000  squares, 
against  139,600  squares  in  1897.  136.700 
squares  in  1896.  and  102.700  squares  in 

1895.  Exports.  75,000  squares  in  1 898, 
50,820  squares  in  1897.  8.330  squares  in 

1896,  and  2,870  squares  in  1895.  The 
totals  were  225,000  squares  in  1898,  190.- 
420  square  in  1897,  145.030  squares  in 
1896,  and  105,570  squares  in  1895. 

As  the  year  closes  a  revival  in  building 
operations  and  a  good  export  demand 
exists,  and  prospects  for  the  quarrymen 
are  encouraging. 

Mill  stock  with  few  exceptions  ruled 
quiet  throughout  1898,  and  prices  were 
not  very  satisfactory.  In  slate  for  electri- 
cal purposes  the  demand  has  improved, 
owing  to  its  excellent  non-conducting 
qualities,  and  some  good  sized  orders 
have  been  booked.  Blackboards  yielded 
a  comparatively  small  profit  to  the  manu- 
facturer. Early  in  the  year  blackboards 
were  quoted  at  loc.  per  square  foot  for 

3  ft.  wide.  !  ic.  for  3|  ft.  wide,  and  12c.  for 

4  ft.  wide,  while  in  September  they  were 
ic.  higher  for  all  sizes.  School  slates 
were  in  demand  for  export,  while  at  home 
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^1      a  curtailment  in  sales  was  manifest.  Mar-     the  low  cost  of  the  German  soapstone           ^M 
H       bleized  slate  has  rather  gone  out  of  fash-     pencils.     Some  years  ago  a  slate  pencil          ^M 
H       ion,  but  an  increased  export  trade  has      factory  existed  in  \'erniont,    and    there           ^M 
been  done  during  the  year.    It  is  difficult      were  a  few  quarries  in  Pennsylvania  that           ^M 
to  quote  on  mill  stock,  as  much  of  it  is      produced  a  suitable  slate  for  this  pur-           ^M 
■       sold    according    to    specification.      For     pose,  but  the  venture  has  been  found  un-           ^M 
H       plain  work,  such  as  12-in.  tile  and  treads     profitable.                                                             ^M 
H       made  from  red  slate,  makers  quote  for  1          Export   Trade. — This   branch   of   the           ^M 
H       in.  stock  40c.  per  square  foot,  and  for  1^     American  slate  industry  has  made  excel-           ^M 
H       in.  stock.  60c.  Manufactures  of  any  other     lent   progress   within  the  last  few  years,           ^M 
H       colored  slate  are    quoted   comparatively      and  so  rapidly  has  it  grown  that  our  ex-           ^M 
H       cheaf>er.    Marbleized  slate  valuations  dc-     ports   in    i8<^  shows   a   very  large   in-           ^M 
H        pend  upon  workmanship,  size  and  shape,      crease  over  any  twelve-months'  on  rec-           ^M 
H           Ground  slate  is  used  in  making  up  cer-     ord.     It  is  estimated  that  fully  2QO,ooo           ^M 
H        tain  roofing  paints,  as  a  backing  for  oil      squares  of  roofing  slate  were   exported           ^M 
H        cloth,  as  a  filler  or  first  coat  in  some  out-      in  i8t)8.    .\t  first  90  per  cent,  of  the  slate          ^M 
H       side  painting,  and  to  a  small  extent  for     exported  went  from  New  York,  but  now          ^M 
H       the  same  purf>ose  in  coach  painting.  ThLs      shipments  are  made  also  from  Philadel-          ^M 

^B                                                                                          V.   S.   SL,ATB  BX PORTS.                                                                                       ^^^| 

^^^K 

New  York, 

Other  Itorta. 

Total                                        ^^^1 

1807. 

1808. 

1897. 

1898. 

1807. 

^^^1 

^^H                     lanuarv 

$80,806 
86,816 
87,623 
68,135 
87,821 
56,340 
78,075 

100,008 
90,050 
71,354 
56,230 
70,320 

$80,180 
50.482 
01,889 
73,098 

112.285 
97.050 
93,538 
80.305 
93.761 
79,028 
75,220 
02.302 

$10,844 
29.824 
16.174 
88,861 
86,628 
22,139 
80.008 
94,1U1 
49.417 
46.878 
24,488 
22,368 

$20,858 
80,894 
81,666 
24,165 
24.910 
84,956 
.?0,609 
45.748 
32.081 
26.415 
20.000 
80,000 

$40,710 

66.140 

53,796 

91,086 

124,449 

78,479 

111.178 

133,rtl7 

13K.470 

118,227 

79,727 

88,682 

$106,888                ^^^H 
123,555                ^^^H 

^^H                    Febnukry 

^H                    March 

^^B 

^H 

^^H 

H            *"i- 

^^B                     Aairust 

^^H                  September 

^^H                   Octolier 

^^H                     Novi-mber , 

^^B                    December 

^m                                  Totals 

$700,344 

$096,028 

$355,818 

$352,237     j$  1,145,602 

^^^1 

^^^K                         The  exports  from  United  SUtes  ia  1890  amounted  (o  $515,058.  and  in  1805  to  $84,509.                            ^^^H 

^^^^  article  comes  in  five  colors,  green,  red,      phia,  Baltimore,  Newport  News  and  Bos-     ^H^B 
H        olive,  slate  and  dark  brown  or  drab.    The     ton.       New  York,  however,  still  sends           fl 
H        ground  pigment  is  mixed  in  oil  by  the      forward  nearly  70  per  cent  of  the  slate           ^| 
H        buyer.    It  is  said  that  this  makes  a  dura-     exported.                                                                ^M 
H        ble  paint,  but  it  consumes  much  oil  in         This  export  business  had  its  opportunity          ^M 
H        grinding.    For  the  red  and  olive  ground      in  the  labor  troubles  in  Wales.  Although          ^M 
^m       flour  $7.50  per  ton  is  asked  in  carload     the  Welsh  quarries  have  resumed  opera-          ^M 
^^        lots.                                                                        lions,  and  are  making  strong  efforts  to           ^M 
^M           It  is  suggested  that  waste  and  broken      shut  out  foreign  slates,  .\merican  export-          ^M 
^m        slate  could  be  utilized  by  grinding  and      ers  arc  pushing  their  trade,  even  estab-           ^M 
^1        making  into  bricks.     A  mill  for  making     lisliing   a   slock   yard,  in  London  where          ^M 
H        bricks  of  this  character  was  in  success-      their  slates  may  be  displayed.    They  are          ^M 
H        ful  operation  some  years  ago  at  PhiUips-     also  selling  on  the  Continent  and  in  the          H 
^B       burg,  N.  J.,  and  readily  disposed  of  its      East,  and  only  a  short  time  ago  a  New          ^M 
^B       entire  product,  but  it  was  burned  down,      York  merchant  went  to  South  Africa  to          ^M 
H       and  for  some  reason  has  never  been  re-     build  up  a  market  for  roofing  slate  there.          H 
^1        built.                                                                          Our  exports  consist  mainly  of  the  lar-           ^M 
^M            The  manufacture  of  slate  pencils  has      ger  sizes  of  roofing  slate,  and  in  many          ^M 
H       been  neglected  in  this  country,  owing  to     cases  of  the  heaviest.  We  also  sent  abroad          H 
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nnicli  rubbish  slate  which  is  used  for 
building  foundations  and  wall  partitions, 
acting  as  a  damper.  Mill  stock  has  also 
been  shipped,  but  manufacturers  are  reti- 
cent about  their  foreig^n  orders.  School 
slates  find  a  small  market  in  the  East. 

Of  late  methods  of  transporting  slate 
ive  been  improved,  and  more  care  is  ex- 
C^rcised  in  handling  it.  resulting  in  a 
smaller  percentage  of  breakage,  and  a 
material  savmg  to  the  exporter.  The 
leading  shippers  have  their  own  steve- 
dores at  the  port  of  shipment,  who  super- 
intend the  loading  of  the  slate  on  the 
vessel. 

Prices  on  export  slate  have  been  some- 
what less  during  1898  than  in  1897.  ow- 
ing to  the  competition  among  quarry- 
men.  Efforts  have  been  made  to  remedy 
this  situation  by  forming  an  association 
of  the  exporters  but  nothing  has  yet 
come  of  the  matter. 

The  largest  exports  were  made  to  the 
United  Kingdom,  where  increased  build- 
ing operations  demand  a  supply  of  slate. 
London  received  most  of  our  roofing 
slate.  There  have  also  been  several  ship- 
ments of  mill  stock  to  Great  Britain  in 
the  form  of  slabs,  but  the  larger  part  of 
the  exports  were  in  roofing  slate. 

Australasia  is  the  second  largest  con- 
sumer of  .American  slates,  and  of  the  five 
colonies  to  which  we  have  sent  roofing 
slate  Western  Australia  stands  foremost. 
The  next  in  importance  is  New  South 
Wales  wherein  Sydney  imported  all  the 
slate. 

In  Germany  the  demand  is  principally 
for  small  sized  slate,  and  tiie  largest 
quantity  is  imported  by  the  city  of  Ham- 
burg, with  Bremen  second,  and  Stettin 
third.  In  Denmark  they  desire  large 
slates,  and  so  far  we  are  shipping  to  only 
one  port  there — Copenhagen — which  is 
buying  a  fair  amount  of  roofing  slate  and 
some  mill  stock.  In  Norway  the  city  of 
Christiana  received  some  slate  from  the 
United  States,  and  in  Sweden,  Gothen- 
burg. In  Holland,  .\msterdam  received 
a  few  lots  of  roofing  slate,  .\ntwerp,  in 
Belgium,  is  a  fair  market  for  our  slates, 
and  some  slabs  have  gone  there. 

South  .Africa  is  a  buyer  of  school  .slates, 
and  occasionally  a  small  lot  of  roofing 


slate  is  sent  to  Natal  or  Cape  Town.  Ef- 
forts are  being  made  to  introduce  roofing 
slate  there.  India  for  several  years  has 
been  receiving  some  school  slates.  China 
has  been  A  purchaser  within  the  past  year, 
the  city  of  Hong  Kong  taking  a  lot  of 
school  slates. 

South  .America,  though  it  has  taken 
slate  only  in  small  quantities,  Init  a  mar- 
ket for  our  product  can  be  cultivated 
there.  Central  America  and  the  West  In- 
dies have  shown  demand,  the  principal 
importer  being  Kingston,  in  Jamaica. 

Canadian  territory  has  not  been 
worked  as  actively  as  might  be  expected, 
but  slate  manufacturers  have  .sent  their 
goods  to  St.  John's,  in  Newfoundland, 
and  to  Halifax,  in  Nova  Scotia. 

The  exports  of  roofing  and  manufac- 
tured slate  from  New  York  during  1898 
were  the  largest  on  record,  amounting 
to  fully  $200,000  more  than  in  1877,  when 
they  were  $714,709.  During  the  past 
twenty-two  years  this  trade  has  shown 
many  changes,  dropping  to  $94,737  in 
the  year  ending  Decemher  31st.  1883. 
and  to  $19,684  in  the  fiscal  year  ending 
June  30th,  1894.  In  the  calendar  year 
1 897,  however,  these  exports  reached  the 
large  sum  of  $790,344,  and  in  the  present 
year  they  amount  to  considerably  more. 
The  majority  of  the  slate  sent  abroad 
since  1876  was  for  roofing  purposes,  al- 
thougii  mill  stock  played  a  part  also  in 
our  export  trade.  This  mill  stock  con- 
sisted largely  of  slabs,  although  there 
were  fair  sized  lots  of  mantels  and  simi- 
lar manufactures.  Among  the  first 
.American  quarrymen  to  form  connec- 
tions abroad  was  the  firm  of  John  Gait  & 
Son,  and  to-day  there  are  many  others 
who  are  exporting  large  quantities  of 
slate.  Mr.  Charles  A.  Morrison  within 
recent  years  is  representing  a  German  ex- 
port house,  besides  having  connections 
with  Englishmen  who  have  become  inter- 
ested ill  the  American  slate  indu.stry. 

Competition  among  exporters  of  roof- 
ing slate  particularly  has  become  very 
keen.  The  average  price  of  the  quality 
of  roofing  slate  exported  is  about  $2.50 
per  square  at  quarry  in  Pennsylvania, 
and  allowing  12s.  M.  for  ocean  freight, 
the  cost  in  London  has  been  as  follows. 
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allowing  3^  squares  to  the  long  ton : 

I*.  S.    sterling 

Slate  at  quarry,  p«r  long  ton  (.',240  lbs.)    >K.7S  JM.  6d. 

Freight  to  New  Vork i  75  lu  5d 

Ocwinfreight      3,0(1  U's!  od! 

I  nloading,  storing,  etc 1,44  oe.  (td. 

Total....; IfS:^  owi.  ad. 

The  present  price  of  Penrhyn  second 
quality,  20  by  10  in.,  roofing  slate  at  the 
shipping  point  in  Wales  is  142s.  a  thou- 
sand (about  seven  squares  of  American 
slate.)  This  would  make  the  cost  of 
Welsh  at  the  quarry  9s.  more  per  thou- 
sand than  an  equivalent  quantity  of 
American  in  I^ondon.  Nothing  has' been 
said  of  the  freight  on  the  English  rail- 
roads for  the  Welsh  slate,  as  to  all  points 
except  in  a  small  district  the  rates  from 
London  would  be  nearly  the  same  as 
from  the  quarry.  Our  export  business, 
therefore,  depends  greatly  upon  the 
ocean  freights,  ^vhich  are  variable  and 
may  cancel  the  present  advantage  at  any 
time,  or  may  increase  it. 

Freight  market. — It  is  the  custom  of 
exporters  of  slate  to  make  contracts  with 
transportation  companies  direct  or 
through  freight  brokers  for  vessel  room 
for  periods  of  six  or  twelve  months  at  a 
stipulated  figure  ami  for  a  certain  amount 
of  space  each  month.  For  many  years 
steamship  companies  would  not  permit 
exporters  to  ship  rooting  slate  in  bulk, 
requiring  it  to  be  put  in  crates,  an  extra 
expense  to  the  shipper.  Only  after  long 
discussion  would  the  steamship  compa- 
nies allow  roofing  slate  to  be  sent  forward 
in  bulk.  To-day  a  large  proportion  of  the 
state  exported  is  used  as  ballast  in  cotton 
vessels  and  others  carrying  light  freight. 
Freight  rates  at  the  opening  of  the  year 
were  rather  strong.  Contracts  were  made 
in  the  first  quarter  of  the  present  year  to 
London  at  12s.  6d.  At  the  opening  of 
the  second  quarter  the  movement  of  siate 
began  to  increase,  and  in  June  steam- 
ship companies  were  asking  15s.  6d 
freight  to  London  on  spot  business. 
There  was  some  difficulty  from  the  war 
for  the  Atlantic  Transport  Company, 
which  handles  much  of  the  slate  shipped 
abroad,  sold  seven  of  its  vessels  to  the 
Government.  Early  in  July  a  freight 
rate  to  London  on  contract  could  have 
been  secured  at  10s.  6d.,  and  at  I2S-  6d. 
to  Newcastle  and  Manchester.    In  Aug- 


ust trade  at  New  York  fell  off  somewhat, 
gaining  at  other  ports,  while  spot  New- 
castle freight  was  given  at  175.  Od..  and 
15s.  to  London.    For  Stettin,  Germany, 
the  frciglit  rate  was  17s.  6d.,  from  New 
York.     September  opened  with  a  little 
better    feeling    in    shipping  circles,  but 
freight  rates  were  about  the  same,  only 
that  a  shipment  from  New  York  to  Cork, 
Ireland,  was  made  at    i8s.     The  ship- 
ments from  New  York  in  October  were 
being  curtailed  owing  to  the  increasing 
movement  of  merchandise  and  the  rising 
ocean  freight  rates.     Steamship  compa- 
nies uere  firm  in  asking  15s.  for  prompt 
shipments  to  London,  although  a  few  con- 
tracts were  hid  on  at  12s.  6d.  to  13s.  gd., 
the  latter  figure  being  beyond  the  expect- 
ations of  the  exporters.     Newcastle  spot 
business  ranged  from  15s.  to2os.,  accord- 
ing to  the  time  of  slu])ment  and  amount 
of  space  available  on  the  outgoing  steam* 
er.    A  few  orders  were  booked  for  New- 
castle for  six  month's  time  at  something 
less  than  (juoted  above.     Liverpool  room 
was  offered  in  October  at  17s.  6d.,  and 
the  same  rate  was  asked  to  Bremen,  Ger- 
many ;  while  to  Copenhagen,  Denmark, 
20S.    ruled.      Competition    between    the 
steamship  and  sailing    vessel    concerns 
was  instrumental  in  reducing  the  freight 
rate  to  Melbourne  and  Sydney  to  los.. 
which  is  much  less  than  has  been  asked 
to  London,  notwithstanding  the  greater 
distance.     From  this   10s.   freight  a   10 
per  cent,  rebate  is  allowed,  while  to  the 
United  Kingdom  and  Europe  the  rebate 
is  only  5  per  cent.     November  is  always 
an  irregular  month  for  shippers,  and  us- 
ually considerably  less  is  done  in  exports. 
During  that  month  nearly  all  the  freight 
room  was  taken  by  grain,  cotton  and  sim- 
ilar merchandise.    Spot  business  to  Lon- 
don was  quoted  from  15s.  up  to  20s.,  and 
contracts  were  offered  at  13s.  gd.,  while 
exporters  were  reluctant  to  accept.   New- 
castle freight  ranged  from  16s.  up,  and  to 
Liverpool     15s.    was    asked  for  prompt 
shipment.     South  African  business  was 
tj noted  at  22s.  6d.  to  23s.  to  Natal  and 
Cape  Town,  principally.    As  the  month 
closed  there  was  an    easier    feeling    in 
freights,  and  suitable  room  is  obtainable 
to  many  of  the  foreign  ports. — Engineer- 
ing and  Mining  Journal. 
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Peach  Bottom  Prospects^ 
A  new  era  seems  about  to  dawn  in  the 
history  of  the  Peach  Bottom  roofing 
slate.  Our  slate  operators,  almost 
without  exception,  were  trained  in  the 
mining  and  manufacturing  of  slate.  As 
such  they  arc  experts  and  a  success.  It 
is  in  handling  the  other  end  of  the  busi- 
ness— the  marketing  where  their  weak- 
ness has  been  manifest. 

The  time  was  when  Peach  Bottom 
slate  sold  themselves  on theirmerits alone. 
But  in  the  last  generation  new  business 
mclhixls  have  been  applied  through- 
out tlie  country.  New  conditions  have 
to  be  met.  and  the  man  of  the  olden 
time  finds  himself  distanced  in  the  race. 
Manufactures  of  roofing  slate  in  the 
other  regions  years  ago  caught  on  to 
the  order  of  things,  and  by  persistent  ad- 
vertising and  drunmiing  of  trade  they 
have  pushed  their  slate  on  the  market ; 
while  the  Peach  Bottom  slate  operators, 
with  an  article  acknowledged  the  best 
in  the  world,  have  found  their  product 
accumulating  on  their  hands.  They  have 
depended  on  the  merits  of  the  slate  to 
continue  their  sale,  believing  that  "every 
one  knows  the  quality  of  the  Peach  Bot- 
tom slate."  But  such  is  not  the  case.  At 
the  present  day  not  one  person  in  ten, 
even  among  architects  and  builders,  fully 
realizes  the  superior  quality  of  these 
slate  for  roofing  purposes. 

Recently,  however,  a  new  company  of 
business  men  has  been  formed  with  com- 
mand of  abundant  capital,  to  handle  the 
Peach  Bottom  slate  and  place  them  on 
the  market.  It  has  been  said,  with  the 
proper  amount  of  judicious  push,  and  the 
application  of  modern  methods  in  the 
business,    a    profitable    market    can    be 


found  for  five  times  the  average  annual 
product  of  the  Peach  Bottom  slate  re- 
gion. We  believe  the  statement  can  be 
verified.  And  should  this  new  company 
go  forward  in  the  course  they  have 
mapped  out,  with  the  co-operation  of  the 
slate  operators,  we  feel  justified  in  saying 
that  the  Peach  Bottom  slate  region  is  on 
the  verge  of  one  of  the  most  prosperous 
eras  known  in  its  liistory. — Delta  Her- 
ald and  Times. 


Slate  Trade  Prospects. 

The  handwriting  on  the  wall  is  clear  lo 
the  effect  that  an  era  of  prosperity  for  the 
slate  interests  will  be  ushered  in  during 
1899.  The  crest  of  the  wave  of  general 
prosperity  is  high  and  plainly  in  sight  al- 
ready. The  more  sanguine  say  it  is  upon 
us  and  that  the  whole  country  has  felt  the 
swell  for  months  past.  The  slate  busi- 
ness had  not  really  had  a  very  serious 
time  of  it  when  compared  with  most  oth- 
er lines  of  business,  and  it  is  likely  to  be 
the  last  to  feel  the  revival,  just  as  the  roof 
is  the  last  the  builder  provides  for  and 
puts  on.  Still  the  building  cannot  be 
complete  without  the  roof — no  more  can 
general  prosperity  set  in  and  bless  this 
land  without  lifting  up  and  improving  the 
slate  business.  Are  the  manufacturers 
preparing  to  meet  the  change  with  a  fair, 
uniform  price  for  their  goods,  or  will  they 
meet  it  with  the  reckless  indifference  and 
unbusinesslike  methods  of  the  past  two 
years  and  ruin  their  prospects  from  the 
start?  We  would  suggest  that  this  ques- 
tion be  taken  into  serious  consideration 
early,  so  that  the  slate  trade  may  reap 
its  share  of  the  general  prosperity  from 
the  very  beginning. — Slate. 


TIMELY  TOPICS 


This   number  of  Stone 

Announcement.  -     .,     ,     .  .,    .      •,, 

IS  the  last  one  that  will 

be  sent  out  from  Chicago,  and  the  last 
one  that  will  be  issued  by  its  founders, 
who  have  been  its  publishers  for  nearly 
eleven  years.  The  magazine  and  its 
business  will  l>e  transferred  to  New  York 
City,  and  the  March  number  will  go 
forth  from  the  new  oflfices  of  the  publica- 
tion, No.  45  Broadway,  (Aldrich  Court), 
that  city.  It  is  not  necessary  to  state 
why,  the  change  is  made.  The  new 
ownership  concurs  in  what  we  hare  for 
many  years  recognized — -that  the  advan- 
tageous location  for  Stone  is  the  point 
where  it  will  now  go.  In  the  Ea.st  are 
located  the  greatest  centers  of  produc- 
tion, and  the  greatest  markets  for  stone, 
marble,  granite,  slate,  cement  and  lime, 
the  industries  which  this  publication  has 
so  well,  (we  think)  represented  almost 
solely  for  so  many  years.  While  Stone 
has,  in  no  sense,  been  a  sectional  organ, 
nevertheless  this  pKjint  must  l>e  ap- 
proved, that  there  is  advantage  in  hav- 
ing headquarters  near  to  the  greatest 
number  of  people  with  whom  one  has, 
or  expects  to  have,  intimate  busine.ss  re- 
lations. A  branch  office  will  be  main- 
tained in  Chicago,  probably  in  our 
charge.  Subscribers  and  patrons  will 
not  be  affected  by  the  change  in  any 
manner  except  to  better  their  relations 
with  the  magazine.  It  is  to  be  enlarged 
in  size,  be  made  more  elegant  in  appear- 


ance,   and   its  field  exploited  to  greater 
extent  than  heretofore. 

We  commend  to  the  gracious  consider- 
ation of  the  thousands  of  steadfast 
friends,  who  have  stood  by  us  and  ap- 
proved our  work  through  these  many 
years,  the  able,  experienced  and  pro- 
gressive publisher  who  succeeds  us.  He 
will  make  up  for  our  shortcomings.  He 
will  glorify  all  the  good  work  we  have 
done. 

There  has  never  been  a  more  sorrow- 
ful moment  to  us,  than  the  one  when  we 
aflfixed  our  signature  to  the  articles  that 
took  away  from  our  keeping  this  child  of 
our  creation  ;  \^'hich  we  have  guided  so 
affectionately  through  the  varying 
changes  of  the  many  long  years  that  we 
have  watched  and  worked  and,  alas,  wor- 
ried over  it.  It  passes  into  the  guardi- 
anship of  a  more  vigorous  master  of  the 
profession — which  is  some  compensation 
for  the  sorrow  its  pa.s.sing  leaves  to  us. 

The  future  publisher  of  Stqnk  is  Mr. 
Frank  W.  Hoyt,  who  for  twelve  years 
was  business  manager  of  the  Albany 
Argus,  and  for  the  past  six  years  has 
been  connected  with  the  Century  Co.,  in 
the  responsible  position  of  director  of 
the  constructive  features  of  the  Century 
Magazhu  and  of  the  great  books  pub- 
lished by  that  company. 

We  bespeak  for  him  the  cordial  sup- 
port of  every  one  interested  in  theindus.- 
tries  represented  by  Stone. 

The  D.  H.  Ranck  Pub.  Co. 
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..<     ,    ,      ^,        .       The  granite  manu- 
Thc  Labor  Srtuation    ,  ,      t 

tacturers    of    the 

in  New  England.  |^^^^.  p^n^iand  cen- 
ters  of  granite  production  have  consid- 
ered the  matter  of  conceding  to  the  cut- 
ters the  advance  in  price  for  work  front 
2954  cents  an  hour  to  32  cents  an  hour, 
which  the  Granite  Cutters'  I'nion  i^ave 
notice  December  i  they  should  demand. 
They  have  practically  decided  that  the 
concession  cannot  be  granted.  Although 
the  union  men  are  non-communicative  on 
the  subject  it  is  believed  that  they  are 
resolute  and  that  they  will  abide  hy  their 
decision  in  the  matter.  The  manufactur- 
ers are  inserting  in  all  of  their  contracts 
the  strike  clause  or  one  pertaining  to  la- 
bor troubles.  This  would  seem  to  indi- 
cate that  they  fear  a  strike  and  are  forti- 
fying themselves.  The  list  of  prices  under 
which  the  men  are  working  at  present 
was  made  March  i  last  and  is  operative  for 
one  year.  According  to  the  agreement 
existing  between  the  manufacturers  and 
the  cutters  this  schedule  cannot  be 
clianged  without  giving  a  three  months" 
notice.  Should  the  strike  go  into  effect. 
which  there  is  more  reason  to  think  it  will 
not.  than  it  will,  it  would  involve  8.000  or 
more  men.  There  is  an  evident  disposi- 
tion on  the  part  of  =omc  of  the  cul- 
lers to  stay  the  strike  proceedings. 
Th*  manufacturers  are  reticent  .ihnui 
the  matter  and  just  what  turn  af- 
fairs will  take  in  the  matter  is  hard  to 
predict.  It  is  safe  to  say,  however,  that 
every  effort  will  be  exercised  to  obviate 
the  impending  trouble. 


^         .p^  Several  of  the  bids  for  con- 

struction  of  a  dry  dock  at 
^^°^"*  Boston   of   stone  and  con- 

crete are  little  in  excess  of  the  sum  ap- 
propriated by  congress  for  each  of  the 
three  new  wooden  docks  it  has  ordered. 


and  the  dimensions  of  all  four  docks  are 
the  same.  This  disposes  effectually  of  the 
contention  that  the  cost  of  substantial 
docks  is  so  great  as  to  make  it  wise  to 
build  wooden  docks.  The  latter  decay 
quickly  and  warships  are  in  constant  peril 
while  they  are  docked  in  them  for  repairs. 
The  small  difference  in  the  cost  of  stone 
and  concrete  and  of  wooden  docks  gives 
congress  no  further  pretext  for  insisting 
on  wooden  docks.  Indeed,  it  has  always 
been  mysterious  why  congress,  with  the 
costly  experience  of  the  country  with 
wooden  docks,  should  have  preferred  the 
latter.  Desire  for  economy  cannot  be  the 
explanation,  for  these  docks  have  been 
anything  but  economical.  Now  that  it 
has  been  demonstrated  that  docks  of 
stone  and  concrete  can  be  built  almost  as 
cheaply  as  wooden  docks,  congress 
ought  to  instruct  the  secretary  of  the 
navy  to  call  for  bids  for  constructi'vn  of 
nil  new  docks  of  these  materials. 


A  Monumental 
Problem. 


There  is  no  business 
in  the  world  in  which 
people  are  gulled  any 
more  than  they  are  in  the  buying  of  mon- 
uments, says  the  editor  of  a  country  pa- 
per. "It  is  a  line  in  which  few  people,  aside 
from  dealers,  are  posted  and.  knowing 
this,  unscrupulous  venders  the  country 
over,  are  actually  robbing  the  people 
right  and  left  by  charging  tremendous 
prices  for  inferior  work.  Bereaved  ones 
desiring  to  erect  a  monumeni  to  the 
memory  of  their  dead  are  always  an.xious 
to  go  as  far  as  their  means  will  allow  in 
making  this  memorial  one  which  will 
show  the  appreciation  in  which  the  de- 
parted are  held.  In  making  the  purchase 
of  a  monument,  however,  the  buyer  must 
depend  absolutely  upon  the  judgment 
and  honesty  of  the  seller.  The  buyer 
knows  little  or  nothing  of  the  relative 


lasting  qualities  of  the  different  pieces  of 
marble  or  granite  shown.  He  knows 
nothing  of  the  actual  value  of  the  article. 
He  knows  nothing  of  the  proper  method 
of  setting  the  stone  so  that  it  may  remain 
in  position  for  a  long  term  of  years.  In 
all  these  important  matters  he  must  take 
the  word  of  the  seller.  How  foolish  it  is 
then  for  people  to  purchase  monuments 
from  dealers  living  a  long  distance  from 
them,  or  from  dealers  whom  they  know 
neither  personally  nor  by  reputation,  or 
from  traveling  agents  whom  they  will 
probably  never  see  again,  once  the  monu- 
ment is  set  up  and  paid  for.  The  place 
to  buy  such  work  is  from  a  dealer  whose 
reputation  for  honesty  is  unassailed,  from 
the  local  retail  dealer  whose  work  has 
stood  the  lest  of  years  and  has  been  found 
to  be  all  that  was  represented.  Such  a 
dealer  is  John  Stnith." 

The  country  editor  who  has  thought  out 
these  "thunks"  is  tnore  pointed  in  his 
reraarksthanthec-ditor  of  the  monumental 
journal  dares  wiselv  be.  For,  in  truth,  the 
latter  knows  "it  'ees  'ard"  to  lie  on  a  life 
line  and  a  dead  line  at  the  same  instant. 
His  journal  is  made  for  the  local  dealers — 
his  means  to  make  it  is  provided  by '  'dealers 
livmg  a  long  distance  from  them,"  and 
the  twain  of  dealers  mentioned  don't  get 
along  very  happily  together,  as  yon  may 
infer  from  the  country  editor's  remarks. 
The  honest  editor  of  a  monumental  jour- 
nal is  not  as  unselfish  as  he  would  like  to 
be.  Hence,  let  it  be  understood  how 
grievous  a  task  is  his,  while  he  roasts  on 
one  side  and  freezes  on  the  other  side  of 
this  monumental  problem. 


^  On   the  plea  of  economy. 

Government    ,  i     i        v  .  u 

the    rule   has   been    estab- 

^****  lished    in   the   cabinet    de- 

partment of  the  National  Govern- 
ment, to  advertise  its  contract  let- 
tings  in  a  few  papers  only — one  in  the 


city  where  the   public  work  is  contem- 
plated,  or   where   it    maintains   a   ware- 
house if  the  letting  is  for  supplies,  and 
in  one  or  two  publications  which  have 
hai!  a  "pull"  strong  enough  to  warrant 
making  the  insertion  of  such  advertise- 
ments a  specialty  by  the  use  of  the  Gov- 
ernment's name  in  their  private  business. 
This  is  all  wrong,  and  the  worst  sort  of 
economy.     If  the  Government  issued  di- 
rectly to  the  people  a  publication  contain- 
ing   its    proposals,   no  objection   could 
lodge  against  it.  except  on  the  score  that 
it  would  cost  more  and  be  less  effective, 
than  to  Iiave  the  advertising  placed  in 
established  journals  that  are  recognized 
as  the  leading  exponents  of  the  industries 
from  individual  firms  in  which  the  Gov- 
t-rnnicnt  seeks  to  do  its  business  by  con- 
tract.    We  nright  illu.strate  this  better  by 
referring  to  an  instance  in  our  own  ex- 
perience.   Several  years  ago  over  a  hun- 
dred of  the  prominent    quarrying    and 
stone  contracting  firms  of  the  country — 
interested    in    government    work — peti- 
tioned the  Treasury  and  War  departments 
of  the  Government  to  place  their  proposals 
for  stone  for  public  buildings  and  works 
in  Stone,    the  recognized  journal  of  the 
stone  industries.   Their  argument  was  to 
the  effect  that  their  self-interests  were 
involved  in  the  success  of  the  journal ; 
that  they,  consulted  it  preferably  for  in- 
formation of  a  trade  character,  kept  it  on 
file,  and  could  depend  on  it  in  every  way. 
The  publishers  issued  for  their  especial 
benefit  a  weekly  news  bulletin,  contain- 
ing current  information  of  contract  work, 
which  they  received,  by  sealed  mail,  in 
advance  of  any  other  publication.    They 
respectfully   requested  that  the   depart- 
ments would  insert  proposals  for  stone  in 
their  trade  advocate,  so  they  would  be 
sure  to  see  tlu-ni,  know  they  were  abso- 
lutely correct  in  text,  and  have  them  at 
the  earliest  possible  date ;  that  it  was  un- 
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just  to  require  them  to  subscribe  to  a 
number  of  high-priced  publications  to  se- 
cure the  information  they  were  directly 
interested  in,  when  their  subscription  to 
Stone  alone  was  all  that  was  necessary. 
The  secretaries  of  the  departments  men- 
tioned answered  by  requesting  our  rates, 
dates  of  ptiblication.  etc.,  and  announced 
that  the  journal  had  been  listed  for  the  in- 
sertion of  such  advertisements  of  the 
Government  which  in  the  judgment  of 
the  department  was  considered  expedient 
to  insert  therein.  It  is  needless  to  say 
that  was  the  last  heard  of  it.  Stonh  has 
not  exerted  any  influence  on  the  bureau 
chiefs  (in  the  respective  departments) 
who  have  the  responsibility  of  this  mat- 
ter, and  the  advertisements  of  proposals 
have  continued  to  be  made  in  so-called 
building  and  general  contracting  jour- 
nals and  the  local  dailies.  So  far  as  t  he  spe- 
cial feature  of  proposals  for  stone  is  con- 


cerned they  could  be  inserted  in  Stonb 
for  one-tenth  the  cost  to  the  Govern- 
ment, and  be  ten  times  over  more  satis- 
factory to  those  interested  in  them.  A 
later  incident  is  shown  by  the  Navy  De- 
partment's bids  for  the  construction  of  a 
stone  dry  dock  at  the  Boston  navy  yard, 
for  which  congress  has  appropriated 
Si. 025.000.  The  ads  appeared  in  only 
two  newspapers  one  in  Boston  and  one  in 
New  Vcirk.  for  reasons  of  economy,  and 
on  which  the  Philadelphia  Record  com- 
ments as  follows;  "It  will  be  difficult, 
however,  for  persons  imversed  in  admin- 
istrative affairs  to  understand  the  econo- 
my which  has  virtually  cut  down  oppor- 
1  unity  for  competition  for  the  erection  of 
a  public  work  which  is  to  be  one  of  the 
finest  of  its  kind  in  the  United  States. 
The  Navy  Department  ought  to  issue 
an  explanatory  desertation  on  econ- 
omy." 


tMs- 


Thawingf  Dynamite. 

All  nitro-glycerine  compounds  freeze  and 
become  hard  at  .ibotit  4>  degrees  Farenheit. 
In  this  condition  they  will  not  readily  explode. 
When  large  quantities  ol  powder  are  to  be 
used  a  separate  building  for  that  purpose 
should  be  fitted  with  a  small  steam  radiator. 
Use  only  exhaust  steam  lor  heating  the  same 
if  possible,  keeping  the  temperature  of  the 
room  at  about  80  deg.  Fahr.  In  the  part  of  the 
room  at  the  greatest  distance  from  the  radJa 
tor,  place  the  powder  on  racks  In  thaw.  When 
but  small  quantities  are  required  tn  be  thawed, 
a  thawing  kettle  may  be  used,  being  two 
water  tight  kettles  (one  smaller  than  the 
other),  the  cartridges  to  be  placed  in  the 
smaller  kettle,  and  the  space  between  the  two 
kettles  filled  with  hot  water  at  from  120  to  ijo 
deg.  Fahr.,  the  kettle  being  fitted  with  a  cover 
to  retain  the  heat.  Under  no  circumstances, 
however,  should  the  kettle  be  placed  over  the 
tire  to  heat.  When  more  hot  water  is  required, 
empty  out  the  cold  water  and  fill  again  with 
hot  water. 

■*•  * 

Labor-saving  Devices  in  China. 

In  reply  to  an  export  association  in  New 
Vork,  Consiil-General  Goodnow,  of  Shanghai, 
writes  as  follows  under  date  of  November 
3.  1898: 

I  cannot  give  you  any  encouragement  in  re- 
gard to  the  shipment  of  wheelbarrows,  scrap- 
ers, dump  carts,  and  the  like  to  China.  The 
wheelbarrow  used  here  has  one  large  wheel 
in  the  middle  and  a  seat  on  either  side,  where 
passengers  or  loads  are  carried.  Once  in  a 
great  while,  dirt  is  carried  in  baskets  on  such 
a  barrow,  but  ordinarily  it  is  carried  by  a 
coolie  in  two  baskets  hung  on  the  end  of  a 
bamboo  rod  tialanccd  on  his  shoulders.  These 
baskets  are  abom  the  size  and  shape  of  a  grain 
scoop.  Labor-saving  devices  are  not  in  de- 
mand in  China.  The  cheapest  thing  here  is  a 
man.  There  is  more  labor  than  can  find  em- 
ploj'ment.  A  coolie  carrying  dirt  will  receive 
from  7  to  10  cents  gold  per  day.  He  must 
work  from  sunrise  to  sunset — not  very  stead- 
ily or  very  intensely,  but  putting  in  a  great 
many  hours  and  accomplishing  a  large  amount 
of  work  for  the  amount  of  wages  paid.  There 
are  more  coolies  willing  to  work  for  this  pit- 
tance than  there  is  work  for  them  to  do. 


The  Houses  of  the  Picts. 

There  are  stone  remains  in  Scotland  of  a 
dreary  and  mysterious  darkness  —  the  Picts 
houses,  or  Eird  hou.ses  of  the  north,  belonging 
to  an  age  who  shall  say  how  many  centuries 
older  than  that  of  the  old  square  keeps?  You 
enter  crawling  ;dong  a  cavernous  drain-like 
passage,  which  descends  and  widens  into  a 
chamber.  This  chamber  may  be  from  3ft.  to 
6ft.  high  and  2alt.  or  .-,oft.  long.  Its  sides  are 
made  of  rough  huge  stones,  laid  on  each  otlier 
•?o  that  the  wallh  converge  upwards,  where 
great  blocks  of  granite  are  laid  across  them. 
Vou  pass  through  a  lateral  narrow  opening 
and  enter  another  chamber  of  a  like  character. 
Some  of  these  houscji  have  three  or  more 
chambers.  They  are  met  with  in  fields,  where 
the  husbandman  has  for  centuries  passed  the 
plough  over  thera,  unconscious  of  their  exist- 
ence or  of  any  further  peculiarity  than  a  slight 
ascent,  with  a  proiecting  stone  or  two  danger- 
ous to  the  plough.  Nor  are  these  cavernous 
edifices  inere  rare  anomalies.  In  some  places, 
and  chiefly  in  the  upper  ba.sin  of  the  Don, 
there  are  complete  villages  of  them.  Profes- 
sor Stuart,  in  a  paper  read  to  the  Antiquarian 
Society  of  Scotland,  mentioned  between  forty 
and  fifty  as  the  number  opened  in  one  parish. 
It  is  in  the  Orkney  Isles,  however,  that  they 
are  found  on  thf  largest  scale,  and  most  elab- 
orately built.  The  traditions  of  the  country,  not 
unnaturally,  associates  these  and  other  myste- 
rious anliqiuties  with  a  race  which,  according 
to  the  popular  but  now  superseded  history  of 
Scotland,  was  cxlinKuishcd  in  conflict  with  the 
nation  now  occupying  the  soil.  Hence  they 
are  deemed  the  dwelling-places  of  the  Picts  or 
Pechts,  being  endowed  with  elvish  faculties 
and  malign  propensities.  They  are  supposed 
to  have  been  of  superhuman  strength,  but  di- 
minutive and  dark,  and  no  wonder  when  such 
were  their  habitations.  With  the  Orcadians, 
the  possible  existence  of  a  lingering  remnant 
of  the  of  tlvc  Pechts,  dwelling  in  the  recesses 
of  the  earth,  is  still  a  matter  of  substantial  ap 
prehension.  Mr.  Stevenson  the  engineer,  the 
father  of  the  author  of  "Treasure  Island," 
when  passing  through  Orkney  on  lighthouse 
business,  was  called  upon  by  the  people  of  a 
small  tavern  to  decide  for  them  a  very  im- 
portant point.  A  being  was  then  asleep  in  one 
of  their  beds  whom  they  verily  believed  to  be 
a  remnant  of  the  accursed  and  not  quite  extin- 
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guished  race — so  diminutive  was  he  and  so 
black  withal.  Now,  if  their  sttspicions  were 
well  founded,  they  would  be  under  the  dis- 
agreeable necessity  of  putting  him  to  death, 
and  this  was  just  the  question  which  Mr.  Stev- 
enson, being  a  lighthouse  engineer,  should  de- 
cide for  them.  On  entering  the  chamber,  Mr. 
Stevenson,  with  curious  sensations  beheld,  in 
unconscious  and  peaceful  repose,  the  familiar 
face  of  an  old' schoolfellow.  He  was  a  being 
of  slender  proportions  and  not  very  comely 
visage,  but  of  a  restless,  enterprising  enthu- 
siastic character,  being  no  other  than  the  Rev. 
John  Campbell,  subsequently  renowned  in  Af- 
rican missionary  history.  Did,  then,  human 
beings  live  here  in  chambers  not  much  wider 
than  graves,  in  contact  with  the  slimy  walls 
and  with  the  company  of  a  few  snails  and 
toads?  — no  rats,  for  the  rat  would  not  inhabit 
such  a  place.  That  houses  of  this  laborious 
structure  should  have  been  built  for  the  people 
at  large  is  out  the  question,  so  that  we  must 
suppose  them  to  have  been  in  a  manner  the 
mansions  of  the  aristocracy. 


MarteUo  Towers  in  Eas^UncL 

Whatever  may  have  been  the  defensive 
value  of  martello  towers  a  century^  ago, 
it  has  entirely  evaporated  now,  and  it  is  .pot 
surprising  to  find  that  one  or  two  of  them  at 
Bawdsey  Haven,  on  the  Suffolk  coast  are. be- 
ing demolished.  There  are  a  good  many  of 
them  on  the  coasts  of  Essex,  Suffolk,  Kent 
and  Sussex.  These  massive  round  towers, 
some  forty  feet  high,  were  regarded  as,  and 
very  likely  were,  splendid  defenses  at  the  time 
they  were  erected,  but  they  have  long  been 
used  only  for  coastguard  purposes.  Their 
name  is  derived  from  the  Italian  coast  towers 
which  were  erected  as  a  protection  against  pi- 
rates. Warning  that  a  suspicious  craft  was  in 
sight  was  given  by  striking  a  bell  with  a  mar- 
tello, or  hammer.  It  was  the  powerful  defence 
made  in  1794  by  Le  Tellier  at  the  tower  of 
Martella,  with  only  thirty-eight  men,  against 
a  simultaneous  sea  and  land  attack,  led  by 
Lord  Hood  and  Major  General  Dundas,  which 
brought  them  into  favor  in  this  country.  It 
was  thought  that  they  would  be  a  splendid  de- 
fence against  "Boney." — ^The  London  Chroni- 
cle. 
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BUSINESS  TOPICS 

Conlribiited  bv  the  Natiooal  Asoociation  of  Credit  Men. 


Prompt  Payment  of  Bills, 

In  these  days  of  small  profits  and  close  com- 
petition )t  is  surprising  to  note  the  apparent 
lack  of  regard  shown  by  the  average  retailer 
for  the  payment  of  his  obUgations  as  they 
mature. 

It  is  not  unreasonable  to  presume  that  the 
majority  of  retail  merchants  have  a  thorough 
understanding  as  to  the  terms  upon  which  they 
make  their  purchases,  and  yet,  with  that 
knowledge,  they  fail  to  adopt  some  simple  and 
systematic  method  by  which  they  would  know 
each  day  what  payments  they  would  have  to 
make.  They  seem  to  prefer  to  depend  upon 
their  general  knowledge  of  what  they  owe  and 
what  is  or  will  be  due.  A  small  yearly  diary 
or  tickler  could  be  obtained  at  a  triflng  ex- 
pense and  when  bills  are  checked  in  as  ready 
for  payment  they  could  be  entered  upon 
proper  date  for  discounting  or  for  payment  at 
maturity. 

Notes  or  other  items  such  as  taxes,  inter- 
est, rents,  etc.,  could  also  be  entered  therein. 
By  this  method  a  merchant  would  always  have 
before  him  his  maturing  obligations  and  could 
make  his  calculations  accordingly.  Many  job- 
bers and  manufacturers  would  do  well,  also, 
to  inaugurate  and  keep  up  such  a  system. 
The  disregard  of  maturing  bills  and  notes  pay- 
able is  not  confined  altogether  to  the  retailers. 
There  is  perhaps  some  excuse,  in  this  respect, 
for  the  retailer,  on  acocunt  of  his  lack  of  help 
and  personal  devotion  to  the  other  details  of 
his  business,  and  because  in  many  instances 
he  is  bookkeeper,  collector,  manager  and  ev- 
erything else;  but  for  such  neglect  on  the  part 
of  a  iubber  ;iikI  manufacturer  witli  the  reces- 
sary  help  at  their  command  there  is  no  excuse 
whatever. 

Merchants  have  their  own  ideas  as  to  how 
they  wish  to  pay  their  bills,  but  they  have  no 
right  to  say  when  they  shall  pay  them.  The 
terms  of  sale  govern  that  feature  of  business. 

Very  few  houses  take  an  arbitrary  stand  and 
refuse  extensions  to  a  worthy  customer,  when 
asked  for  in  a  proper  manner,  but  the  idea  is 
rapidly  growing  in  the  business  world  that  the 
customer  who  persistently  steals  extra  time 
and  ignores  the  creditor's  rights  is  entitled 
to  no  very  great  consideration  The  r-.tailer 
who  permits  his  bills  to  go  unpaid  and  who 
fails  to  arrange  in  a  business-like  manner  for 
the  extra  time  wanted  is  "standing  in  his  own 
light"  and  is  helping  to  compile  a  record  of 
experience  against  himself  that  will  work  him 
more  injury  from  a  credit  standpoint  than  by 


any  other  course  of  action  short  of  downright 
dishonesty. 

Be  just  and  punctual,  be  considerate  and 
frank,  and  be  systematic  regarding  details. 
.Always  remember  that  your  creditors  are  your 
iriends  and  will  more  than  reciprocate  hon- 
est, frank  and  business-like  treatment  from 
you  in  all  matters  of  daily  business  life. — G.  B. 
Pulfer. 


Business  Procrastination. 

The  distinctive  difference  to  be  noted  be- 
tween the  active,  pushing  and  successful  man 
of  business  and  the  unsuccessful  and  discour- 
aged man  is  frequently  found  in  the  simple 
matter  of  the  improvement  of  time.  The  one 
seizes  upon  every  oportunity  as  it  is  present- 
ed, and,  acting  promptly,  profits  by  it.  He  is 
alert  and  his  movements  are  rapid.  The  other, 
with  perhaps  as  clear  perception  of  the 
situation,  at  the  first  fails  to  reach  the 
goal  in  time  simply  from  constitutional 
inertia  or  the  bad  habit  of  procrastination.  The 
saw  has  it  that  "Procrastination  is  the  thief  of 
time."  Another  truism  is  that  "Time  is  mon- 
ey." It  fallows,  then,  that  procrastination 
steals  money.  Certainly  procrastination  loses 
the  opportunity  to  mnke  money,  and  in  many 
cases  completely  destroys  the  retailer's  profit. 

There  is  nn  man  in  business  in  whose  man- 
agement of  affairs  promptitude  counts  more 
than  with  the  retailer.  The  consumer's  wants 
are  imperative.  The  retailer,  to  profit  by  sup- 
plying those  wants,  must  act  instantly.  Is  a 
new  article  asked  for?  It  must  be  found  and 
supplied  quickly,  or  else  a  competitor  gets  the 
advantage.  Docs  some  event  occur  that  can 
be  turned  to  advantage  in  an  advertising  way? 
The  oportunity  must  be  seized  upon  instantly 
or  the  effect  will  be  lost.  Are  discounts  of- 
fered for  prompt  payment?  The  remittance 
must  be  dispatched  by  the  specified  date,  or 
else  the  coveted  percentage  is  not  secured 
Are  there  accounts  to  collect?  The  bills  must 
be  presented  at  the  time  they  arc  due  and 
every  reasonable  effort  put  forth  to  secure 
their  payment,  or  else  loss  from  bad  debts  will 
be  the  ultimate  penalty.  Procrastination  in 
collections  costs  large  sums  of  money  every 
year  to  retailers  and  to  other  merchants  as 
well.  First,  it  deprives  them  of  the  use  of  the 
money  which  would  secure  discounts  on  pur- 
chases, and,  second,  it  helps  the  debtor  to  gel 
into  a  position  where  he  cannot  be  made  to 
pay  even  by  legal  process. — Warren  Jeffries. 
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SITUATIONS  WANTED. 

Aiv*rlu4mtmtt  mndtr  tkit  ktaltimg  inurltd /or  mb- 
tcrH*t-t  U  Stoiti  /rte  of  tkarg*.  Advtrtittr  muut 
ttni  16  €*nH  tc  pay  pOitagt,  r/  rtfliti  art  to  it  •d- 
Srtittd  !■  cart  o/  Stone  Rat*  to  noi-jutieriierj ,  10 
eemtt  ptr  hut  tack  injtrlton. 

WANTED— Poaitlon ;  16  ye»r«'  experience  aa  fore- 
mac  kod  •npcTlnt«Ddenl  In  generftl  contraoi 
work,  quarries  and  heavy  mMonry;  expert  on  broken 
aihlar  work.  Firit-claait  referencca  rumiahed.  Ad- 
drets  J   B.  Gordon,  Roscoo.  New  York. 

AM\N  who  Is  thoroughly  acquainted  wtlb  tha 
OrantteButiness  In  uil  Ii8  detaUa.  havinit  an  ex- 
perience o(  lA  years,  wlntaes  to  corraipond  with  relia- 
ble wboleaale  manuritcturcr  or  quarryman  regardlog  a 
■Itafttlon,  either  for  road  or  oOloe  position,  after 
Jaauary  I,  IBM  nnrrespondeaee  ooofldentlal.  Ad- 
dress Q  B.,  care  of  Stqnb. 

CITUATION  WANTED  by  Architect  and  Monuiiien 
^  tal  Carver;  one  who  can  do  general  work;  14  years 
experience;  young  married  man.  Address  R.  H. 
MoOJfSV.  Harvey.  111. 


TO  SELL.     TO  SUV.     TO  EXCHANGE. 

Mvtrtiiiwitntt   inirrttd   in  IhtM    dtparlmtnt  /or  IS 
ttnll  ptr  Itnt  tach  initriton. 

FOR  SALE— Blue  Stone  Quarry,  located  Summit,  N, 
Y,  !{7  acres:  also  steam  drill  in  good  condUloh, 
separate  or  together;  prloe  low.  For  pirtlculara  *il' 
dress  T.  H.  M.«titt.L.  Troy.  N.  V. 

FOR  SAtvE— I,inie<>tone  Quart}-,  M  acres,  situated  on 
Railroad.  2  Engine*,  crusher,  etc.  Grain  business 
in  connection.  Operated  H  years.  Address  ARTlllTit 
Z.  Carok,  Carrow,  III. 

FOR  SAI,B  OR  LEASE— CRANITE  QUARRY,  on 
tide-water  at  Occoquan,  Virginia,  25  miles  from 
Wa^hini^on,  equipped  with  niouern  machinery  and 
appliances  and  ready  for  work.  Also  \'ALt'ABl,E 
WATHR-POWER;  fall  of  50  feet;  full  flow  of  Occoquan 
River,  drainage  area  of  SdO  square  miles.  T.  H.  Phil- 
lips, 40  North  7th  St  .  PhiloHelphio,  l*a. 

FOR  SALE  OR  LEASE.  Quarry  of  the  Rock  River 
Brownstone  Co.  near  Marquette,  Mich.  Will  sell  or 
lease  this  property  on  a  royalty.  Machinery  for  operat- 
ing on  the  premises.  Correspondence  solicited.  Ad- 
dress W.  I.  Broth  KKTON.  Bay  City,  Mich, 

WANTED.  Having  an  extensive  deposit  of  Brown 
and  Blue  stone,  pronounced  by  some  of  the  best 
architects  and  dcalcn  as  superior  in  quality  and  color, 
would  like  to  meet  party  with  practical  exijerience  and 
some  means  with  the  view  of  developing  same.  This 
Mone  it  situated  above  water  level. little  or  no  stripping, 
on  tnain  line,  railroad  with  low  freight  rate  to  all  points. 
Further  particulars  can  be  obtained  by  addressing 
B.  &  B.  STONE,  1220  Hilbert  St..  Room4&.  Philadelphia. 

IjlOR  ALE— The  present  owner  ot  thv  Dix  Island 
"  Unsuit-'  Quarries  will  aell  at  n  reasonable  price  or 
will  form  s  p»riner-<hlp  with  a  practical  quarry  owner 
OD  a  fair  basis  for  ib  joint  operation  of  both  quarries. 
Tue  atone  from  the  IMx  Istaml  Quarries  has  been  U''ed 
in  the  Trekaury  Building  In  Wasblagtoa  and  the  Aew 
York  and  Phllsdolphla  poat  ufltces,  nnd  is  now  helQg 
tiS"d  by  the  present  owner  on  tbe  Melropiilitan  Mu- 
•eumof  Art.  Sow  York  i  it  .  the  arch. led  acceptio  •  it 
In  preference  to  all  other  graalte  -ubmit'ed.  Address 
CULLEH  tL  DwYEK.  lUTth  and  lOatb  olreeti  and  Plrai 
»veiiue.  New  York. 


FOR    SA.UB. 

Fourteen  small  Standard  gauge  trucks. 
One  itxl2  eleven  Ion  Saddle  Tank   Switching  Locomo- 
tive in  first-class  order 
Railway  equipment  of  all  kinds. 

NEW  JERSEY  CAR  AND  eQtJIPMe^r^  CO., 
Lake  Vtew.  N.  J. 


ROR  SAUB. 


A    LARQB  SOAPSTONE  DEPOSIT. 

Massive  formation,  free  from  impurities.  Slabs,  tab- 
lets, block.*  of  any  liize  can  be  taken  ori.  Cheaply 
mined,  Convenient  to  R.  R,  Reasonable  price.  Aho 
a  mammoth  deposit  of  a  superior,  dark  colored  build- 
ing stone.     Better  than  firanlte.     Address 

L.  W.  TULLBYS,  Council  Bluffs,  low*. 


STONE  PLANT  POR  &AUB. 

We  oHer  for  sale  our  stone  plant,  now  located  at  Ft. 
Wayne,  Ind.,  consisting  of  header,  one  doubl  and  two 
single  planers,  four  gang  and  one  rip  saw,  overhead 
traveller,  M  feet  span,  125  H.P  l)otler,  heater,  14x34  in. 
engine,  shafting,  tools,  etc.  This  is  one  of  the  most 
complete  stone  working  plants  in  America.  We  will 
sell  eoUre  or  in  part.  JAMES  STBWART  &  CO. 
Contractors  and  Engineers, 
Comiwefcial  Bldj{..  SI   l^uss,  Mo. 


MACHINERY,  Engines,  Boilers,  Rock  Drills. 
Stone  Siiw.s,  Air  Comprcvjor,*,  Steam  Pumps,  Pulsom- 
eters,  Hoi.tting  Engines,  Cableways,  etc,  Send  for 
Special  Catalogue.  211  Lucas  Ave. .  5t.  Louis,  Mo. 

^S.  I  PUMPS. 

Hindioig  Oirtf  GHtty  (nd  Sandy  Uovdi, 
writTiout  Wecr.  0)1  a-  Cars.  Pu"  fyg  outfits 
(or  Conti«cto'!  M>n.r>g  Imgaling  Riiiioui 
Qvany.  Cln^n'S*  ■"<'  MuiLifKtuKng  f»jrp<M«& 
Svcond-hwl  Enf  n«<,  Bolti.  Pumpi  snd 
othsr  Machtrxiy  *lvny»on  nand.  EacriaAgkng 

I IIICI  lUC    165-167  First  St.. 
I  MAdUNdi   Jersey  City,  N.J. 

MACHINERY 

For  Salc-^ 
Cheap  for  Cash. 

Hoisting  Engines,  Air  Compressors,  Rock 
Drills,  Rock  Crushers,  Dump  Cars,  Channeling 
Machines.  Steam  Pumps.  Steam  Shovels,  Light 
Locomotives,  etc..  all  in  good  condition. 

WILLIS  SHAW, 

627  New  York  Life  Building,    CHICAGO. 

»o»o»oo»ooooo»< 


I 
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Antique  Cipollino  Marble,  of  the  finest  quality, 

from  the  recently  rediscovered  old  Quarries  near  Carjstus,  Eubcea, 
Greece,  at  the  price  of  modern  Swiss. 

Farmer  &  Brindley,  London,  S.  E.,  England. 

Proprietors  of  Q,\\wr«&. 

Pl«aM<  meotton  Stonb  when  writiirg  Vo  advortVaaia. 


^i®^3*a^P^  ^'^'^^JS^:^!^ 


Talc  and  Soapstone* 

The  production  of  talc  m  1897  was  49.- 
395  short  tons,  against  79,319  short  tons 
in  1896.  The  output  in  1897  was  divided 
as  follows :  Common  talc,  9.775  tons ; 
soapstone,  7,200  tons ;  fihrous  talc  or 
agalite,  32,420  tons.  There  \^  as  a  large 
falling-  off  in  the  production  of  the  last, 
of  which  in  181/)  the  output  was  45.000 
tons.  Our  classification  of  "common 
talc"  and  "soapstone"  diflfers  from  that  of 
previous  years,  in  which  hoth  were 
grouped  as  "soapstones."  This,  how- 
ever, failed  to  represent  the  actual  iiulus- 
trial  conditions,  since  pure  talc,  which 
we  have  now  designated  as  "common 
talc,"  is  used  for  entirely  different  pur- 
poses and  commands  a  considerably 
higher  price  than  the  material  which  is 
niineralogjcally  an  impure  talc,  and  is 
known  commercially  as  soapstone.  under 
which  title  we  have  entered  it.  Com- 
mon talc  and  soapstone  were  produced 
in  the  United  States  in  1897  in  V' ermont. 
Pennsylvania,  North  Carolina.  Georgia 
and  Virginia.  A  new  deposit  of  much 
promise  was  opened  in  Vermont.  The 
production  in  other  states  was  derived 
from  the  same  mines  as  heretofore,  .^n 
interesting  feature  of  the  year  has  bech 
the  exportation  of  North  Carolina  laic 
and  its  reimportation  under  the  name  of 
French  talc.  A  good  deal  of  the  mineral 
product  in  North  Carolina  is  exception- 
ally pure  in  quality,  and  without  doubt 
equal  to  the  best  grade  of  French.  It  is 
prevented  from  standing  upon  its  own 
merits  only  by  the  tradeprcjudicein favor 
of  the  name  "I'Vench  talc."  The  produc- 
tion of  fibrous  talc  was  derived  entirely, 
as  heretofore,  from  the  mines  in  the  vi- 
cinity of  Gouveneiir.  St.  Lawrence  coun- 
ty. New  York.  This  material  is  ground 
and  used  chiefly  in  the  preparation  of 
non-conducting  coatings   for  steam   at- 


tributed to  the  growing  disinclination  of 
paper  makers  to  use  this  mineral  as  a  fill- 
er, since  even  the  best  grades  contain  a 
little  grit.  China  clay  and  other  material 
appear,  therefore,  to  be  gradually  replac- 
ing fibrous  talc  in  paper  making. 


Counterbalancing:  Hoisting:  Ropes. 

VVIien  the  sinking  of  shafts  becomes 
very  costly,  as  is  generally  the  case  in 
\Vfsti>ha!ia,  all  the  space  in  the  shaft  is  so 
valuable  that  any  method  of  balancing 
the  mining  rope  that  requires  separate 
shafts  or  compartments  should  be  reject- 
ed, observes  General- Director  Tomson. 
The  use  of  a  counter- weight  traversing 
a  reduced  path  is  only  feasible  for  slight 
depths  ;  and  the  same  may  be  said  of  bal- 
ancing systems  which  are  based  both  on 
the  variability  of  the  winding-up  radius 
and  on  the  use  of  a  counter-weight  mov- 
ing, either  in  the  winding  shaft  or  in  a 
sejiarate  shaft,  for  a  vertical  distance  m- 
versely  proportional  to  its  weight.  A 
method  propc»sed  by  M.  Godin,  which  is 
rational,  if  rather  complicated,  consists 
in  counterbalancing  the  winding  engine 
by  storing  up  the  rope  during  the  last 
part  of  one  lift,  and  giving  it  back  again 
in  the  first  part  of  the  next.  The  work, 
at  times  in  excess,  may  be  utilized  in 
compressing  the  air  in  receivers,  or  in- 
creasing the  pressure  on  water  under  an 
acrumulator,  to  be  afterwards  restored  to 
the  engine. 


Origin  of  Limestone  Ballast  for  Railways. 

Crushed  limestone  was  first  used  by 
the  Pennsylvania  System  of  railways  in 
the  construction  of  l>eds  for  tracks.  The 
stone  was  trierl  as  an  experiment,  the 
many  limestone  deposits  along  the  Penn- 
sylvania Lines  in  eastern  Pennsylvania 
suggesiting  its  use  in  that  manner.  It  was 
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found  to  pack  solidly  and  make  a  remark- 
ably firm  roadbed,  besides  being  clean 
and  offering  no  nourishment  for  weeds. 
Limestone  ballast  is  now  used  extensive- 
ly on  the  Pennsylvania  System  through- 
out Pennsylvania,  Ohio  and  Indiana, 
which  accounts  for  the  smooth  running 
of  trains  and  freedom  from  dust  enjoyed 
by  passengers  over  that  route. 

Montana's  new  capitol  will  be  one  of 
the  finest  in  the  western  mountain  states 
and  is  expected  to  be  ready  for  occupan- 
cy by  rgoo.  It  will  be  built  of  sandstone 
.secured  in  the  mountains  near  at  hand, 
and  of  excellent  quality.  The  contract 
was  let  to  the  Montana  Building  com- 
pany at  something  lake  $300,000  and  ac- 
cording to  the  plans  will  be  of  a  most 
modern  style  and  equipment.  Every  con- 
venience will  be  afforded  and  the  entire 
structure  put  up  on  lines  that  look  to  the 
simplification  of  conditions  and  a  general 
saving  of  space  and  expense.  Architec- 
tural experts  have  pronounced  the  plans 
to  be  the  best  that  have  ever  been  offered 
in  that  country  for  a  similar  purpose  and 
every  requirement  seems  to  have  been 
met.  The  work  has  begun  on  (he  founda- 
tions, but  it  is  likely  that  there  will  be  lit- 
tle done  this  winter  beyond  getting  out 
the  stone  from  the  quarries  operated  by 
the  state. 

Tliere  is  a  sandstone  quarry  in  the  high 
river  bluffs  near  the  penitentiary  in  this 
city,  says  the  Sioux  Falls,  S.  D.,  Leader, 
that  may  some  day  prove  richer  than  a 
Klondike  gold  mine.  Some  of  this  stone 
is  hard  as  brick  bats.  (?)  while  the  greater 
portion  of  the  face  of  the  quarry  is  com- 
posed of  a  stone  so  soft  that  it  will  read- 
ily crumble  between  the  fingers,  and  the 
sand  of  which  this  portion  is  formed  is 
of  the  finest  and  sharpest  character.  The 
uniform  size  of  the  particles  is  remarka- 
ble— in  line  with  their  sharpness,  hard- 
ness and  grit.  The  point  to  all  this  is 
that  the  quarry  presents  an  opening  for 
a  sand  paper  factory  in  Sioux  Falls.  City 
Auditor  Estabrook,  the  originator  of  this 
idea,  was  experimenting,  in  a  rude  way. 
in  the  manufactvire  of  a  sample  of  sand 
paper  from  this  soft  rock.  Perhaps 
there's  something  in  his  discovery,  and  it 
may  be  a  pretty  big  thing  at  that.  A  sand 


paper  factory  could  be  operated  here  as 
there  is  yet  no  sandpaper  trust  in  exist- 


ence. 
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The   Hard   Stone  Cutters'  union    of 

Louisville,    Ky.,  has  seceded  from   the 

Knights  of  Labor  and  joined  the  A.  F. 

of  L. 

Charleston,  S.  C. — At  last  there  is 
prospect  of  the  kaolin  deposit  in  middle 
Chesterfield  being  developed.  Northern 
parties  are  negotiating  for  the  purchase 
of  the  "mountain"  known  as  "Sugar 
Loaf,"  and  before  long  will  probably  be 
operating  the  works. 

During  1897  there  were  1.015  separate  ■ 
fatal  accidents  in  and  about  all  the  mines 
and  quarries,  more  than  20  feet  deep,  in 
Great  Britain,  involving  the  loss  of  1.102 
lives,  showing,  on  comparison  with  the 
previotis  year,  an  increase  of  eleven  in 
the  number  of  accidents,  and  a  decrease  ^ 
of  86  in  the  number  of  lives  lost.  ■ 

E.  G.  Kemper  has  brought  suit  at  Bur- 
lington, Iowa,  against  Capt.  Kirchner  of 
the  government  contracting  fleet  for 
$1,000  as  redress  for  not  abiding  by  a 
contract  entered  into  by  him.  He  claims 
that  the  stone  quarry,  which  he  owns  and 
the  defendant  used,  was  not  left  in  the 
condition  Capt.  Kirchner  promised  it  M 
should  be.  fl 

The  once  thriving  town  of  Glen  Eyre. 
Pike  County.  Penn..  was  recently  sold 
by  the  sheriff  at  Milford,  to  Peter  B. 
Vermilyea,  a  lawyer  of  New  York  City. 
The  attorney,  it  is  said,  purchased  the 
town  for  Mrs.  Mary  T.  Carpenter,  of 
Scarsdale.  near  New  York  City.  The 
sale  was  made  for  $7,600,  which  amount 
is  over  $1,000  above  debts  and  cost.  It 
is  stated  that  the  new  owner  of  Glen 
Eyre  will  endeavor  to  restore  the  lum- 
bering and  stone  quarry  business  and  if 
possible  build  the  town  to  its  once  form- 
er prosperity.  Glen  EjTe  was  formerly 
owned  by  Mr.  and  Mrs.  John  Deming. 
The  sale  indiides  the  whole  village.  The 
land  measures  about  842  acres,  50 
of  which  are  improved.  The  village  prop- 
er occupied  only  a  few  acres  and  contains 
about  fifteen  dwelling  houses,  a  railroad 


Rock  Drill  used  to  bore  holes  in  granite 
eolBmns.  Allnny  State  House,  AlUiny, 
Hew  York. 


CATALOGUE    No.   32, 

AIR   COMPRESSORS    J2SundafdTyp«aiid 

many  SpeciaJ  Patterns. 

CATALOGUE  No.   IS, 

POHLE    AIR    LIFT    PUMP    Water   Works,    | 

^^=  Railroads. 
Factories,  Irrigation,  Etc 

THE  INfiERSOLL- SERGEANT  DRILL  CO., 

HAVEMEYER-BUILDING,  NEW  YORK. 

Please  meslion  Stonk  whea  vnUng  \o  &dN«TX.\H&T«. 
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depot,  three  shanties,  two  bams,  store- 
house, sawmill,  post  office,  blacksmith 
shop,  factory  building  and  other  build- 
ings. 

The  curb  stone  cutters'  union  has  pre- 
pared a  petition  to  the  legislature  asking 
that  a  bill  be  passed  requiring  Detroit  to 
buy  curbstone  from  the  quarries  and  to 
hire  cutters  to  dress  it  without  the  con- 
tract system. 

The  old  Abbott  quarry  at  South  El- 
gin, III.,  owned  by  the  South  Elgin 
Stone  company,  contains  a  fish  of  an 
cnortnous  s-ize.  Some  say  it  is  a  catfish 
weighing  forty  pounds.  Many  of  the 
old-time  river  men  are  trying  to  solve 
this  fish  problem.  This  monster  of  the 
finny  tribe  has  been  seen  flopping  lazily 
in  the  water.  The  stone  company  expect 
to  work  this  quarry  before  long  and 
when  this  time  comes  there  will  be  a 
scramble  fur  fish,  especially  for  the  big 
fellow. 

The  stone  quarrying  enterprise  four 
miles  below  Sahda,  Colo.,  is  developing 
into  (juite  large  proportions.  The  best 
stone  is  to  be  used  for  building  purposes 
and  the  broken  .stone  for  lime.  A  large 
crusher  is  at  work  and  stone  for  paving 
purpo.ses  is  being  prepared.  A  sptir  from 
the  railroad  runs  into  the  quarry  and  pro- 
vision for  economical  handling  of  the 
quarry  product  has  been  made.  There 
are  now  twenty-five  men  at  work,  and 
when  everything  is  properly  opened  up 
and  under  way  loo  more  will  be  em- 
ployed. 

Brigham  City,  Utah. — While  up  in  the 
vicinity  of  Weston.  Idaho.  M.  M.  Faulk- 
ner of  this  city  states  that  he  recently 
visited  a  hill  about  four  miles  northwest 
of  that  village  which  bears  evidence  that 
a  race  of  people,  in  ancient  days,  lived 
there  who  were  skilled  hewers  of  stone. 
The  hill  contained  stone  laid  together  in 
square  i>ieces  and  between  each  layer  is 
a  substance  resembling  crumbled  mortar 
or  cement.  The  stone  is  nearly  while 
and  very  hard.  He  says  the  present  in- 
habitants btiild  their  houses  or  founda- 
tions from  this  rock,  and  never  need  to 
irtni  it.  it  being  so  perfect  in  shape. 


West  Chester,  Pa.  The  affairs  of  the 
insolvent  Avondale  Marble  Company  re- 
ceived some  attention  in  court  when 
President  Judge  Joseph  Hemphill  hand- 
ed down  an  opinion  decreeing  that  Direc- 
tor James  BrowTi,  of  Williamsport,  must 
disgorge  1,250  shares  of  stock  alleged  to 
have  been  fraudulently  issued. 

About  a  mile  north  of  Bloomingdale. 
Wis.,  a  field  of  several  acres  is  covered 
with  huge  sandstones  of  a  light  gray- 
ish color  and  of  medium  firmness.  Some 
of  them  are  as  large  as  houses  and  were 
brought  down  by  glaciers  in  prehistoric 
times.  There  are  no  other  stones  of  like 
character  in  this  section  of  the  countr)'. 
These  stones  are  being  quarried  for 
building  puiposes. 

This  proceeding  was  instituted  by  Phil- 
ip S.  V'ollmer  and  others  and  Wcis  direct- 
ed against  R.  H.  Hepburn.  G.  D.  Tins- 
man,  James  Brown,  the  Avondale  Mar- 
ble Company  and  G.  D.  Tinsman.  the 
treasurer,  the  allegation  being  that  James 
Brown,  one  of  the  defendants,  is  unlaw- 
fully in  possession  of  i  ,250  shares  of  the 
Avondale  Marble  Company  belonging  to 
plaintiffs,  and  the  prayer  being  that  the 
defendants  be  restrained  from  transfer- 
ring the  same  and  be  ordered  to  surren- 
der the  same  for  distribution  among  the 
persons  entitled  thereto  in  accordance 
with  their  respective  interests. 

Says  Judge  Hemphill  after  reviewing 
the  ca.se :  "  From  the  facts  it  would  seem 
clear  that  Mr.  Brown  has  no  right,  title 
or  claim  to  thi.«i  certificate;  he  was  not  a 
purchaser  for  value,  nor  was  it  assigned 
or  even  delivered  to  him  as  collateral  for 
nK>ncy  loaned  by  him.  He  is  in  posses- 
sion of  it  solely  because  he  had  an  oppor- 
tunity to  seize  it  and  did  seize  it. 

"The  scheme  for  the  reorganization  of 
the  company  having  been  abandoned, 
the  ownershij)  of  this  stock  is  vested  in 
those  who  assigned  the  same  to  R.  Hope 
Heplnirn.  and  they  are  entitled  to  have 
their  certificates  reassigned  to  them,  or, 
if  lost  or  destroyed,  new  ones  issued  to 
thc.m  in  their  place,  and  to  have  the  cer- 
tificates for  1,250  shares  held  by  Mr. 
Brown  surrendered  to  and  canceled  by 
the  company.       ^ 


Channeling  Machines  for  all  Kinds  of  Work. 

I  CONTRACTORS  FOR..... 

^^^        Prospecting  Quarry  Lands  with  Core  Drills, 

"  SULLIVAN  MACHINERY  CO., 

Mala  Office.  54  to  M  N.  Qintoo  St.,  CHICAGO.  Eastern  Office  &  Works.  CLAREMOl^T,  N.  H. 

339  Fifth  Ave.,  PITTSBURGH.  PA.  332  Sft'*eT\\ftftx\V\\%\..^«C*^V.,^^V. 

Plaaae  ineotJon  Stokr  wtiPD  'WT'tting  to  ad^ertwet*. 


Gang  Saws,  Planers  of  Every  Description,  Rubbing 

Beds,    Soft   Stone  Saws,  Jenny   Lind 

Polishers,  Derricks,  Lathes,  Etc. 

F.  R.  PATCH  MFG.  CO., 

RUTLAKB,  VT.,  U.  8.  A. 

Chicago  Orricz,  19  &  21  S.  Canai,  St.,  Baltimore  Office.  110  S.  Howaed  St 

Tel.  MaiD,  5028.  Telephone  No.  2020. 

F.  B.  MACOMBER.  ACKNT.  'B¥.^;T».\  H.  MF.YER,  Acxirr. 

Please  mention  Stokb  ^Aion  -writtn*  to  wit«rt\»ftt». 
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Iron 
Steel  Wire 
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FOR  ALL  PURPOSES. 

Of  *U  kinds.  Wire  Rope  Ttaroways.  Cable  Hoist  Conveyors.  Hall  Patent 
Excavating  Cable  Hoist  Conveyor.  Surface  and  Underground  Haulage 
Plants.  Wire  Rope  Power  Transmission  Plants.  Log-Skidding  and  Canal 
Towage  Plants.    Suspcnsi«>n  Bridges. 

TREINTOIV    IROIN    CO.,  Trenton,  IN.  J. 


New  York  Office    Cooper.  Hewitt  &  Co..  17  Uurllii)!  Slip. 


ChlcaKO  Ufflce-1114  MoniiUnock  BulLdlnx. 
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THE  HAZARD  MAMUFAGTURING  GO.^ 

MANUFACTURERS    Of 

'^ HAZARD"  mON,  STEEL  AND  GALVANIZED  WIRE  ROPE. 

HARD  AND  SOFT  DRAWN  COPPER  WIRE. 


LANG  LAY  AND  REGULAR  LAY 
CONSTRUCTION.  .*Jtjt  « HAZARD" 
PLOUGH  STEEL  ROPE  A  SPECIALTY. 


New  York  Office  and  Warehouse,  50  Dey  Street . 


General  Office  and  Works,  Wilkesbarre,  Pa. 


A.  LESCHEN  &  SONS  ROPE  GO. 


,..Maoutmciunn  of,. 


Best  on  EartLi 


All  Genuine  Hercules 
Wire  Rope  is  m*d« 
with  ■  Rod  Strand. 


Stag  lor  Cmtalogue. 
Correspoa^ace  Invited, 


W I  RE  "R  0,P  E 


<Ttaiir-  .%fjrt  J^rgi.Urr^JA 


920-922  N.  Main  Street,  ST.  LOUIS,  MO. 

CKioago  Office  and  Warciiousa,  19-21  S.  CANAL  ST. 


BRODERICK  &  BASCOM  ROPE  COMPANY 


«.Manuiacturers  ofn. 


The  Most 
Durable 
Rope 
Made. 


AND    ALL  GftAOCS  Of 

IRON  and  STEEL  ROPES  AND  STREET-RAILWAY  CABLES, 

ST.  UOUIS,    MO. 

Plfase  mnDtino  Stowb  wh«a  wt   ing  to  id^etttaow. 


IRC 


Knobel  Wire 

Rip  Saws. 

Complete  Plants 
Erected 
Ready  to  Run 
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CATALOGUE 


QUARRYING  AND  CONTRACTING 

^m    Machinery. 

■    CATA 

r 


.,.0N.. 


APPLICATION. 


ST.  PAUL,  MINN. 
CHICAGO,  ILL. 
CINCINNATI,  OHIO. 
NEW  YORK,  N,  Y, 


AMERICAN  HOIST  AND  DERRICK  COMPANY. 

CHICAGO— 60  S.  Canal  Sl.        SJ_    PAUL,    MINI     NEW  ORLEANS— Herinen  Bldg. 

N'EW  YORK— Havemeyer  Buildinp. 

DeiilGRs  aim  Hoisting  macHliies 

FOR  QUARRYMEN  AND  CONTRACTORS. 

Steam  Hoisting  Engines. 
Horse  Power  Hoisters. 
Hand  Power  Hoisters. 
Derricks 
Derrick  Irons, 
Sheaves  and  Tackle  Blocks, 
Rooter  Plows. 
Centrifugal  Pumps. 

Dobbie  Foundry  and  Machine  Co, 

NIAGARA  FALLS  N.  Y. 

NEW  VORK  Of  FiCE:-3a  0»^  5V 
Plmac  menlioD  Stone  when  xrnting  to  ftdvm^vem. 


SEND   FOR  CATAtOGUB. 


STONE. 

THOMAS  CARLIN'S  SONS. 


1 


HOISTING   ENGINES.    DERRICKS    OF  STEEL  OR 
WOOD.  CONTRACTOR'S  TOOLS  and  MACHINERY 

URGE  STOCK  OF  LOCOMOTIVES.  CARS  kUU  STEAM  SHOVELS  OH  HAND. 
ALLEGHENY,    PA. 


WATERPROOF  GRAPHITE  GREASE  FOR  WIRE  ROPES.  GEARS.  ETC 

An  uDeqaalcd  lubricant  wtaloli  will  doi  waab  on.    It  may  pay  you  to  seod  foroirculan. 
JOS.  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J- 


4 


Brntatfllabod   1807. 


CONTRACTORS  FOR 

ALL    KINDS  OF   CUT   STONS 

WORK. 


ALLBrr  Walton,  Prciidcnt. 
Allbn  K.  Walton,  8ec'y  and  Treas 
ROkKKT  J.  Waltok,  Sup^t. 

HUMMELSTOWN  BROWN8TONE  CO.. 

Quarrymeti  and  MBnufactuTcrs  of 

BUILDING  •.STONE,/ SAWED -.-  FLAGGING  :•  AND  .-TILE. 

WaltoDTillo,  Daupliln  Co.,  Pa. 

Ttltgrapk  and  Erpresi  addrett,  BrotmtlOHt,  Pm. 


Partiet  vuitinf  tht  gtiarrifs  will 
</aur  tars  at  Browmlonf  Slafion  on 
Ihf  Philadtt^hia  d'  /leading  R.  R 


THE  CONTRACTORS'  PLANT  MFG.  CO., 

139  Erie  Street, 
Buffalo,   N,    Y. 

DERRICKS, 

Contractors'  and 
Ouarrymen's 
SUPPLIES. 

lIoTHO  Power 

HOISTING  MACHINERY, 


DRILL   CO. 


Latest 

ImprovemantB  In 


I30  Liberty  Street,  New  York. 

trorif ,  Palrrs«»,  N.  J. 

Rock  Drills 


More  efficietit,  more  economical,  and  constructed  of  fewer  part* 
than  any  other. 

Air  Compressors  sL^— -«'-- 
Quarrying  Machinery. 


Dark  grayish  purple  ground,  interlaced  with  a  net  work  ot 
red  and  white  veins. 


CAN  BE  OBTAINED  IN  BLOCKS  OF  LARGE  SIZE. 
TAKES  A  BEAUTIFUL  POLISH. 


I 


t  is  quarried  in  Devonshire  and  shipped  F.  O.  B. 

Bristol,  by 

ARTHUR  LEE  &  BROS.,  LTD., 

Marble  and  Granite 
Merchants 


BRISTOL, 


ENGLAND. 


fleitMo  mentjoo  STONE  when  writing  to  adyeTtVu»t». 


,e  New  tnfjlaiid  Brown  Stone  Co., 


W.   p.   Ranney,   5upt.  and  Qen'l  Mgr. 

JNNECTICUT  BROWN  STONE. 

itODC  of  all  siies  in  the  rough,  and  sawed  shibs 
Iways  in  stock,  i  irdcrs  for  stone  sawed  to  di- 
iiensiona  promptly  attended  to 


R,  WILLIAMS  &  CO.  Arvonia,  Va. 

Maiiuracturcr<>  of  and  Uealeni  ia 
The  Buctclagtlant  Vtr^lnla 

....Premium     Slate- 


B.    PRITCHARD,    Middle  t.ranviUe.  N.  V-  , 
Eagle  Ked  Slate  Quarry. 

ted     RoofiriK    Slat^i. 

Highest  Award  at  Wi>rld'«  Fair,  Chicagd 


Leading  Marble   Dealers  of  tlie   U.   S. 


:HWEVER  &  LIESS,  Kiag^f.Prussia,  PCi. 
Producers  af  Montgomery  Co.,  Pa. 

■NNA.  BLUE  AND  DAflK  BLUE  MARBLES. 

Kslitliatcs  on  all  kinds  of  ciil  ^toiic  work. 


OUVERNEl'R    MAKHLK  CO. 

BOLB  PROIMCKRS  '  >y  TIIK  CKLBHB  ATRIl 

Monumental  and  Biiildini^  Purposes,    ouarries 
d  Office,  Ciouverueur.  St.  l,awrence,  Co.,  N.  Y. 


Leading  Granite    Dealers   of  the   U.   S. 


TROY  GRANITE  CO, 

riKALBKB    \S 

liver  Westerly  Qranlte. 

^k  WORCESTCR.  MAS5. 

k Murray  Iron  Works  Co» 
I       BURLINGTON,  IOWA. 

»rii$$  and  Slide  Ualve  Engines. 

Tubulax  and  Intemal-Furoace  BoUen. 
tfiM  oa  Appllcttkta. 


88 


STONK-. 


Spiral... 

Sand 
Pump 

For  Heeding  Sand 
Slecl  or  Shot  f  or 

jSawing  Stone 

I        of  all  kinds.     Dor*  more  Sawing,  uses  less  Saiid 
(_«ud    Waler,   require*  less    Power  and   Repairs 

thannnv  other.     Runs  only  20  revoliilions  p«r 

ute.     Pays  tor  itself  in  Six  Months. 

FRENIER  &  UBLANQ  Rutland,  Vt. 

When  in  want   of   "Bedford 
stone,"   whether  rough,  di- 
mension,   sawed,  planed, 
turned,  base   stock,    or 
building  work,   etc»,   etc., 
write   to  Bedford  Sawed 
Stone  Co.,    Bedford,    Ind., 
who  have  exceptionally 
good  shipping   facilities, 
and  an  up-to-date   plant. 

,VARODZEN"ArPUMP 

TH[  IKT  III  THE  WORLD. 
Pumps  Any  Kind  of  Liquid, 

kAlw&y*  In  Order.  n««er  Olagi  oar 
Mntici.  Evary  Pump  Qii&rs.Bt ltd. 

f- lO   SIZEIS. 

[200  to  12000  Giiloni  per  Hour. 
Coit97tot1!ie<c;^.  AddreM 

THE  L  W.  VANfltlZEN  CO., 

Ill  \m  b:.  Krr<ind  M.,  rrnrinniti,  (X 


50  YEARS' 
EXPERIENCE 


Tpiade  Marks 

Designs 

Copyrights  Ac. 

"!»:  II  sketch  «nd  doncrlptinn  tiiny 
JJ''  •!'>  oar  optnlKii  tr<?e  wliethcr  nn 

;'"■  -  :  '    tinMy  j>iitcnciilil«».    CnniniiiiilcA- 

U<Mi.  ^iri,  iir  ,-,  ,  H.indb.tnk  im  P.ilf'iit* 

•ent  frw.  nifi.  «Ofuriii(;  I'aif'if-'- 

Pnli'iifk  ijikr  Munn  A  TV.  recoive 

tpteial  notte-f.  >'    .  ..  .:.h.  in  ih.» 

Scieiitific  jfmerican. 

Abandsomply  lt1u«trn(«i|  •rec'lily.  Ij)rB««t  rtr- 
oalatlori  of  iitit  ^ck-ntiHo  Jonm»l.  Tprtns,  13  a 
T««f  :  friur  rnf.ut  h»,  II.    Rold  bj  all  newsaealem. 

Mlll[N&Co.3B'Bro.d«,.Newyort 


iirrH^souTH 


VIA       TMr 


MONONROUTEf 


Z-^L 


W] 


CI 


crtioco  j'l 


\^. —  ^— ^-^ X-I  .^ — ,  -^ 


f^^^^S^ 


riNt. 

SiNctrCHIN 

APioWboo] 

I  llUlMRATlol 
MO  MKmI 


ff 


-r.vl 


::^->*;^Vtt?^^''-^*7f^j^^.-*: 


THE  BEDFORD  QUARRIES  COMPANY  of  BEDFORD,  INDtANA,  are 
producers  of  Buff  and  Blue  Ooiitic  Limestone  from  the  celebrated  HOOSIER 
and  BUFF  RIDGE  Quarries,  which  they  are  prepared  to  supply  either  sawed, 
planed,    or   in   blocks,    as   required. 

The  MUTUAL  RESERVE  FUND,  CONSTABLE.  HOTEL  MAJESTIC, 
PRESBYTERIAN,  MANHATTAN  HOTEL  and  other  notable  buiidings  in  New 
York  are  built  of  stone  from  these  Quarries,  which  have  a  capacity  greater 
than  any  others  in  the  Oolitic  district.  Samples  of  the  stone  and  a  list  of 
a  few  of  the  many  important  buildings  constructed  from  it,  will  be  sent  on 
application. 

Correspondence  with   intending   purchasers   respectfully   solicited. 


CHICA60  OFFICE:  EB5  Dearborn  Street. 


NEWYORKOFFtCEiNo.lMidisonATe. 


II.  C.  THOMKTOK,    Frest. 


IC    H    TnoKSTON,  Sec'y. 


THE    BEDFORD   STEAM   STONE    WORKS, 

QuarrymcD  mad  Wholesale  Deiilcn  iu 


Buff  and  Blue  Bedford  Limestone 


Roug;hr  Dimension  and  Sawed. 


Quarries  In  Buff  Ridgt,  lad.     Hills  and  Yard  at  Bedrord.  Ind..  on  L.,  N.  A.  ft  C.  uid  E.  St  R.  lUtlwkys. 
Planed  Mouldings  and  Turned  Baluatera. 


TUt  omty  Slone  Mill  here  having  iwitchtt/rom 
Comptling  fiatlroadt. 


BEDFORD.  IND. 


PERRY.  HATTHEWS.  BUSKIRK  STONE  CO.. 


\\ .  N.  Matthews,  Vice-Pres.  &  Geo.  Man 


Wholesale  Dealers  and 
Quarrumen 


BBdtord  ooiiiiG  um%mt 


Large  Dimension  and  Mill  Blocks  a  Specialty. 
FIRST  QUALITY  OF  OOLITIC  STONE  GUARANTEED. 

Weirerepreaenled  In  New  York  by  Messrs  C.  F.  Woodward  &  Co..  af>7  Broadway:  Philadelphia  by    Garrett  ti. 

Olx.aSOl   Walnut  St.;  Boston  by  H.  L.  Stiles,  Builders'  Exchange;  ChicBgo  by  W.  C  CroBler,  81B 

Chicago  Stock  ExchatiOT  aide.,  cor  La  Salle  and  Washington  sis.    Telephone  Main  476«. 

General  Office.  BEDFORD,  IND. 

Plense  meDtJon  Stove  when  writing  to  aa^ertVaeTa. 


1 


1 D.  h  'WHTTNEY,  President  2ad  Manager.   *  o 


^   '-  ' 


♦The  Northern  New  York 


Qouvemeur,  N.  Y. 


Producers  of.... 
Sawed  aad  Finuhed 


U  «  5 
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Noithern  N.Y.  Marble  S 


For  monamcnUiI  and  building 
purposes.  Biitiniateii  given  on 
all  Kinds  of  finiAhed  monumen- 
tal wurlc. 


3 
O 


D.  J.  WHITNEY.  Minagfr. 


Serea,  Ohio,  QiiarrlGS, 

And  largest  operators  of  the  Kre&t 

Am  Herat  Su.££  aja.d 
Blue  Saxids-boaa-e 
Queurx'ies. 

Sawed  Building  Stone.  Sawed  Flag- 
ging. Curbing.  Bridge  Stone.  Capa« 
city,  20<)  cars  per  day.  Correspondence 
solicited. 

CENERAU  OFFICES, 

CLEVELAND,  OHIO. 


TRA&K  mark: 
Imperial  Blue  Ucdtord 

"DEEP  HOCK" 

BUFF  AND  BLUE  BEDFORD. 


H.  L.  THORNTON, 


SCCCKSSOH    TO 


The  GiJlcdflo  &  Bedford  Stone  Gompanu, 

BEDFORD,  IND. 


'Blue  Hole 


Sawtd  and  Block  Monum«ntal&  Building  8taD«. 
fliao  Cru&1)id  Stons  «nd  Curbing, 

The  (oUowlDg  are  some  of  the  fine  buildlngB 
in  wtilcb  tbe  Imperial  Blue  Stooe  from  this 
qaarrj  baa  Deeo  used:  The  renidencea  of  Oor- 
netluB  VsnderbUt.  Wm.  K.  VanderblUandCoIlU 
P.  Huntington,  New  York  City,  ftnd  Rob«n 
Qoelet,  Newport,  R.  I. 


FtcABe  mention  Btout*  w\»«n  wrtl\w»  to  %&'^cTV\«eT%. 


\ 


^ROYAL  BLUEJ* 


OYAL  BLUE.'' 


C.  S.  NORTON  BLUESTONE  CO,, 

DARK  BLUE  STONE.  BEDFORD,  IND. 

T.    U.    FOSSICK    COMPAINV, 

Pfodiicers  and  Wholesale  Deilers  in 

Darlingrton    Oolitic    Limestone. 

Largest  Plant  and  Qrist  pacllitles  in  the  South. 

Quarries  and  Mills  at  Rockwood,  Ala.  Oenermt  Office,  Sbettieldt  Ala. 

Polished  Granite  Columns 


=0F  RED  OR  GRAY  QRANITE.^= 

...MaoufactureaJ  by... 

J.  G.  MOTT  GRANITE  CO.,  Pontiac,  Ills. 

Our  Lathes   tuni  out  Colutmis  of  aoy  dime&&tons  not  exceeding  four  f«et  in  diimeter  and  tweaty  feet  in 
leueth.    Mention  STONE  when  writing  fot  prices. 

MODERN  STONE' YARDS 

ARE  EQUIPPED  WITH  PNEUHATIC  T00L5  FOR 
CUTTING,  CARVING  AND  DRESSING  STONE. 

The  engraving  shows  an  especially  eco- 
nomical AIR  COMPRESSOR,  with  com- 
pound air  cylinders,  built  by  us  and 
designed  for  driving  such  tools. 

Air  Compressors 

for  all  purposes   and  of  all  sizes. 

Rand  Rock  Drills 

for  quarrying.     All  sizes. 

SEND    FOR     ILLUSTRATED    PAMFHLKTS. 

Crand  drill  co.l 


100  Broadway, 


NEW  YORK. 


rioase  cjcntlon  Stonc  when  writing  lo  BdvcnVaets. 
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«SUB»CRIE>XI01V    I«i%.'r^». 

One  Year $2  00      Six  Honths $1  25 

In  Universal  Postal  Union 2  75      Sample  Copies 2S  Cents 

Other  foreign  countries  than  above,  add  postage   rate  of  90  cents. 
Remit  only  by  I'ostofflce  or  Express  money  order,  Registered  letter,  or  bank  draft  on  New  York. 
Local  bank  checks  must  include  25  cents  for  exchange. 

Published   the    Filteenth    of   Every    Month. 
(Kntered  at  the  rostoffice  at  New  York  as  Second-Class  Matter.) 


Main  Office,  Aldrich  Court,  45  Broadway,  New  Yoiii. 


STONE. 


VOLUME  XVItl.  ^^     III     XJ    r-H  NUMBER  4 


CONTENTS  FOR  MARCH,  1899. 

FRONTISI'IECE-THE  BRIDGE  OF  THE  TRINITY,  FLORENCE 

"STONE"   IN   A   NEW    HOME 103 

•MASONRY— PART    II George  S.   Morrison  MM 

•THE  NEW   BRIDGE  OF  AYR U8 

THE  PROPER  CURBING  OF  STREETS Horace   Andrews  120 

•PRACTICAL  STONE-CUTTlNG-X\  I C.  H.  Fox  125 

ANCIENT  AND  MODERN  HUILDING  IN  PALESllNE Beresford   Pite  128 

•THE  CALYX  CORE   DRILL 130 

COMMENT   ON    TIMELY   TOPICS: 

The   Business  Outlook ISi 

Cxsar's  Funeral  Pyre  and  the  Tomb  of  Romulus 136 

The  Threatened  Strike  in  English   Building  Trades 137 

LIMES  AND  CEMENTS 139 

STONE   MADE  FROM    GLASS 1«> 

THE  SLATE  TRADE  141 
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ARTI FICI AL    SANDSTONE    142 

A   NEWLY   DISCOVERED  CALIFORNIA   MARBLE   DEPOSIT 144 

STONE   TRADE   NOTES 145 

CORRESPONDENCE   146 

A  BOOM   FOR   HALLOW  ELL  (JRAMTE 146 

NEW  JERSEYS  WORK   FOR  GOOD  ROADS 146 

CONTRACT  AND   BUILDING  NEWS: 

Public   Buildings  and   Schools 147 

Churches  1'** 

Business   Buildings    149 

Bridges    1"' 

BEDS  OF  ONYX    FOUND    IN    KENTUCKY ISO 

BUILDING   STATISTICS   OK   NEW    YORK 1» 

A   BOULDER  MONUMENT  TO  CU HAN  HEROES 1» 

THE  FAMOUS  PI PESTONE  UU ARRI ES 1» 

ST(JXE   OR  STEEL   BRIDGES' ^^ 

A   NEW   .MONUMENT  TO   LINCOLN 152 

THE  PUMICE  .STONE  KING 15* 

WASHINGTON'S   GREEN    ONYX    .MARBLE 1** 

FORESTS  OF  STONE 15* 

A   HUGE   HLOCK  OF  MAGNESIUM    LIMESTONE 15* 

NOR.MAN   CONSTRUCTION    ; 1* 

TUNNELLING  THROUGH   THE  QUIRINAL 156 

SOURCES   OF  GRAPHITE 15* 

HEGINNINC;  A  STONE   BUILDING  .\T  THE  TOP 15* 

HEROIC  FKJURES  IN  STONE 158 

BALANCE   IN   BUILDING 1*> 

THE  HOUSE  OF  THREE 1* 

'Illustrated. 


STONE. 
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THE  RAPID  STONE  SAW 


t  Sawing  Qeorgla  Marble. 
Block,  8'6''x5'6"x5'o". 


iPeckover's  Patent  Blade, 
Chilled  Iron  Shot  Abrader, 
Rigid  Saw  Qang,  Norizoatal  Movement. 

RESULTS   ILLUSTRATED. 

Sawing  Barre  Granite. 

Block,  6'3"xs'2"x3'6''. 


Tmf-  ,^ 


Mffrr/iKvt  Cana 


^^FUfC.  Ti^Sfi^^^"  'ksjp 


.jc/r.^c^.^c^A 


,  *^        Mtrr/mafi 


Cqagi, 


^ 


-v^S^l 


\\>' 


'««ps= 


'V 


6   BLADES,    I    hour's    WORK.  5    UL.\DES,    I    HOUR's    WORK. 

Write  for  Descriptive  Pamphlet. 
RAPID  STONE  SAW  CO.,  -:-  eao  Bourse,  phiudelphia.  l.  s.  a. 


B.  C  &  R.  A.  TILGHMAN, 

1118  to  1126  South  nth  St.,         -         PHILADELPHIA,  PA. 

Patent  ChiUed-lron  Globules,  op 


IT 


For  Fast  Sawing  and  Rubbing  of  Stone. 

Original  and  Standard  Material  of  this  Kind.  Warranted  Superior  to  all  Imitations  und  Substitutes 

Costs  Less,  Cuts  Faster  and  Wears  Longer  than  Anything  Else.     A  Competitive 

Trial  wilh  Anything  id  Cutting  Stone  Solicited, 


k 


SPEED,  DURABILITY,    ECONOMY,  SAVING  OF   SAW  BLADES,   REDUCTION 
k  OF  POWER,  OVER  TEN  YEARS'  CONSTANT  USE. 

Send  tor  circular.    See  new  prices  tor  I8>»8. 

riease  mention  Stoxe  when  writing  to  aiv«Tt\TOr«, 


1 


SToxr 


5^  * 

I 


LOCOMOTIVE 

CRANES 


ALL 
CArACITICS 


....For  Quarry  Service.... 

■aDDtactured  Bg 

INDUSTRIAL   WORKS, 

Bay  City,  Mich. 

SiMD  ran  C*TALOai>B. 
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Norton  Bluestone  Co.,  The  C.  &  US 
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P 

Patch  .Mfg.  Co.,   F.   R 1»1 

Perry,  Matthews,  Buskirk  Stone     _ 

Co! m 

Pittsburg  Crushed  Steel  Co.  .C«t« 

Portage  Entry  Quarries  Co 1^  . 

Pratt.   D.  W lO 

Puliometer  Steam   Pump  Co. ..ITl 

i 

Rand   Drill   Co »1 

Rapid  Stone  Saw  Co 9t     ' 
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Wks.,  The  John  .M. 171 
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Steam  Stone  Cutter  C<-> 15*  1 

Sullivan  Machinery  Co ISTJ 

T 

Thornton,  H.  L.   M 

Tilghman.  B.  C.  &  R.  A £ 

Trenton    Iron  Co Iff 

True  Blue  Marble  Co » 

V 

Verd-AntiQue  Marble  Co Corrr 

Van  Duitn  Co..  The  E.  W.-   Cowf 


AUSTIN  &  WESTERN  CO.,  LTD. 


! 
CHICAGO,   ir-r^.  J 

Portable  and  Stationary  Rock" 
Crusher  Plants, 
Elevators  and  Screens, 
Reversible  Road  Rollers, 
Carts  and  Dump  Wagons. 


J 


Large  Illustrated  Catalogue 

mailed  free  on  application 


rieaM  mentVon  STOst  wlwsn  ^iVVX-ai  Vo  id^ertlieri. 
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STONE  ^'  IN  A  NEW  HOME* 

ITH  this  issue  Stone  makes  its  appearance  from  a  new  home  and 
under  a  new  maiTagement.  The  undersigned  has  purchased  the 
business  and  good  will  of  the  magazine  from  The  D.  H.  Ranck 
Publishing  Company,  of  Chicago,  and  has  removed  the  publica- 
tion offices  to  New  York  City.  This  change  in  location  has  been 
urged  for  some  time  by  the  closest  friends  of  the  magazine.  It  is  believed 
that  its  field  of  usefulness  will  be  enlarged  and  that  it  will  be  brought  more 
closely  in  touch  with  the  great  centers  of  production,  as  well  as  with  the  cen- 
ters of  distribution.  Aside  from  these  considerations,  which  are  largely  a 
matter  of  convenience  to  the  publisher  and  his  readers  and  patrons,  the 
change  will  have  no  special  signification.  Stone  will  continue  to  represent 
the  allied  industries  for  which  it  stands  without  sectional  bias,  and  ever>'  ef- 
fort will  be  made  to  cover  the  entire  field.  There  will  be  no  change  in  the 
general  policy  of  the  magazine,  although  new  features  will  be  introduced 
from  time  to  time. 

SroNK  was  founded  more  than  ten  years  ago  by  Mr.  D.  H.  Ranck,  and 
this  gentleman  has  guided  its  destinies  ever  since  then  up  to  the  present  num- 
ber with  singleness  of  purpose  and  high  resolve.  The  esteem  in  which  he  is 
held  by  the  many  friends  of  the  magazine  is  a  fitting  guerdon  for  his  services. 
If  this  loyalty  from  its  subscribers  and  advertisers  can  be  retained  by  the  new 
management,  no  greater  measure  of  success  can  be  asked.  To  deserve  this 
friendship  and  loyal  support  will  be  the  guiding  principle  of  the  publisher. 
Counsel  and  advice  to  this  end  are  earnestly  sought  from  all  who  read  these 
pages. 

To  remove  a  periodical  from  Chicago  to  New  York  without  suspending 
a  single  issue,  means  a  great  amount  of  hard  work.  In  consideration  of  this 
fact,  readers  of  Stone  are  asked  to  view  with  kindly  indulgence  the  short- 
comings of  the  present  number. 

FRANK  W.  HOYT, 

45  Broadway, 
Aldrich  Cdi'RT.  New  York. 
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MASONRY." 


PART  II. 


URTAR  plays  a  ven-  important  part  in  all  except  dry  masonry  and 
especially  in  concrete  and  the  inferior  forms  of  stonework.  The 
simplest  form  of  mortar  is  a  well  work-ed  clay,  such  as  adobes 
are  laid  up  in,  and  with  which  the  brick  chimneys  of  many  of  the 
older  farmhouses  in  our  country  were  formerly  built ;  but  the  use  of  clay 
has  practically  gone  by  except  in  furnaces  and  ovens  where  the  heat-resisting 
capacity  of  fire  clay  is  more  important  than  the  superior  strength  of  a  good 
mortar. 

Mortars  are  generally  formed  of  lime  or  cement  and  sand.  A  lime  mortar 
does  not  set  hut  liardens  slowly.  A  cement  mortar  sets  quickly  and  then  con- 
tinues to  harden.  The  hardening  of  the  lime  mortar  is  a  slow  chemical  action 
between  the  lime  and  other  elements;  the  best  results  are  obtained  by  mixing 
the  mortar  some  weeks  before  it  is  used  and  not  subjecting  tt  to  any  great 
strain  till  a  considerable  time  after  it  is  laid.  The  action  of  cement  is  differ- 
ent ;  the  cement  itself  contains  all  the  elements  necessary  to  the  setting  and 
hardening;  a  briquette  of  pure  cement  will  set  harder  and  be  stronger 
than  a  briquette  containitig  even  a  small  portion  of  sand.  The  function 
of  sand  in  a  cement  mortar  is  simply  that  of  a  dilutant  and  is  precisely  simi- 
lar to  that  of  broken  stone  or  coarse  gravel  in  concrete.  In  a  cement  mortar 
there  should  be  enough  cement  to  fill  all  voids  between  the  grains  of  sand, 
which  implies  a  coating  of  the  entire  surface  of  every  grain,  and  enough  more 
than  this  to  provide  for  the  contingency  of  imperfect  mixing.  The  more  per- 
fect the  mixture  the  less  the  amount  of  cement  that  will  be  required,  and  the 
finer  the  cement  is  ground  the  less  cement  it  will  take  to  coat  every  particle  of 
sand. 

In  botli  lime  mortar  and  cement  mortar  the  liest  resulis  are  due  to  work ; 
the  more  complete  the  incorporation  of  the  ingredients  the  better  the  mortar 
will  be.  In  lime  mortar,  which  hardens  slowly,  time  need  not  be  considered 
and  this  incorporation  can  be  done  slowly.  In  cement  mortar  where  a  set 
takes  place  early  it  is  important  that  too  much  time  should  not  be  spent  in 
mixing.  In  the  alluvial  deposits  of  the  Ganges  is  found  a  kind  of  limestone 
of  irregidar  shape  known  as  kunker;  the  Hindoos  make  a  mor- 
tar of  kunker,  lime  and  brick  dust  which  becomes  as  hard  as 
Portland  cement ;  the  piers  of  the  great  bridge  across  the  Ganges  at 
Benares  are  laid  in  this ;  its  excellence  is  due  to  work.    A  similar  excellence  is 


•ExtracU  frura  a  paper  by  Geo.  S.   Morrison,  Member  Wcslcrn  .S<jciely  of     Engineers.     Re*d 
October  21.  laW.    Reprint  from  Journal  of  Society. 
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found  in  all  their  mortars:  wiien  the  lime  has  been  slacked  they  gfrincl  it  in  a 
hand  mill,  then  they  grind  the  sand  in  a  similar  mill  aiid  then  they  grind  the 
lime  and  sand  to^'cthcr,  all  of  this  work  being  done  by  women ;  the  mixture  is 
then  wet  and  ground  in  a  mortar  mill  witli  bullocks  and  when  it  is  used  it  is 
pounded  for  hours.  They  will  take  this  mortar,  plaster  a  wall,  pound  it  and 
rub  it  down  and  the  final  result  of  their  patient  work  is  a  plastered  wall,  with 
a  polished  surface  as  sinootli  as  that  of  porcelain,  which  will  stand  the 
weather  of  their  frostless  climate  for  more  than  a  century.  The  secret  of 
good  mortar  is  work;  in  India,  where  labor  is  hardly  worth  five  cents  a  day, 
this  can  be  done  by  hand  ;  in  this  country  we  cannot  afford  it ;  it  is  cheaper  to 
use  the  most  costly  cements,  but  even  cement  mortars  are  better  if  thoroughly 
worketl,  and  I  hope  to  see  the  time  when  machine  mortar  mixers  are  as  com- 
mon on  masonry  walls  as  power  riveters  are  now  in  bridge  shopa. 

As  the  capacity  of  masonry  is  limited,  so  are  also  its  uses.  Its  use  must 
conform  to  conditions  of  stability  without  tension  and  this  necessarily  limits^ 
its  applications.  Masonry  is  an  art  by  itself:  the  laws  of  its  construction  are 
complete  in  themselves  and  the  best  masonry  is  found  in  those  countries 
where  other  structural  methods  do  not  generally  prevail. 

The  Japanese,  who  tiave  preserve<l  and  cared  for  their  forests,  are  ex- 
quisite carpenters  and  nearly  all  their  buildings  arc  of  wood ;  their  temples 
are  the  most  elaborate  specimens  of  timber  construction  that  can  be  found. 
On  the  other  hand,  their  country  is  subject  to  frequent  earthquakes  and  ma- 
sonry has  been  but  little  used.  Their  constant  use  of  timber  has  led  to  build- 
ing structures  which  are  absolutely  absurd:  they  have  applied  the  principles 
of  timber  construction  to  stonework ;  there  are  bridges  in  Japan  which  are 
supported  I>y  bents  composed  of  stone  posts  tied  together  by  horizontal  stones 
which  pass  completely  through  the  posts ;  at  the  entrances  to  their  temples 
are  stone  gateways,  made  of  framed  posts  and  ta.v?..  \\\C\t\\  \ooV  \\Vt  nn«A- 
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all  this  is  bad.  One  of  the  strangest  designs  that  I  have  ever  seen  v^as  that  of 
a  monument  to  be  erected  in  the  capital  of  one  of  our  larger  States ;  extenially 
it  appeared  to  be  a  decorated  piece  of  solid  masonry,  but  internally  it  was  a 
stone  frame  based  on  lines  properly  adapted  to  timber  construction.  It  had 
been  selected  from  several  designs  by  a  board  of  architects,  but  fortunately 
was  submitted  to  an  engineer  before  it  was  built. 

The  first  and  simplest  use  of  masonry  is  as  a  support  to  carry  weight,  as 
in  a  column  or  a  bridge  pier.  For  this  purpose  it  is  an  absolutely  appropriate 
material  and  the  satisfactory  results  which  have  been  obtained  are  illustrated 
by  the  heavy  columns  of  the  ancient  Egyptians,  by  the  exquisite  work  of  the 
Greeks,  and  the  slender  shafts  which  preserve  to  this  day  the  beauty  which 
we  imitate  but  do  not  equal.  For  bridge  piers  masonry  is  by  far  the  most 
suitable  and  best  material.  An  ordinary  truss  bridge  is  so  designed  that  prac- 
tically no  horizontal  strain  is  imparted  to  the  masonry  which  simply  carries 
the  weight  imposed  upon  it.  If  made  of  good  stone,  masonry  is  better  able 
to  resist  the  action  of  water  and  air  combined  with  changes  of  temperature, 
than  anvthing  else.  A  bridge  pier  should  be  built  of  ashlar  masonry  with 
horizontal  beds  and  well  bonded  stones.  Rubble  backing  may  be  used  if 
thoroughly  filled  with  first  class  mortar,  but  a  backing  of  stones,  with  hori- 
zontal beds,  of  the  same  thickness  as  the  face  stones  is  better.  The  follow- 
ing clauses,  which  illustrate  the  class  of  work  which  I  have  preferred  to  use, 
are  taken  from  the  specifications  for  the  bridge  across  the  Missouri  River 
at  Bellefontatne  Bluffs: 

Each  bed  of  every  stone  shall  measure  at  least  26  inches  in  each  direc- 
tion, except  that  where  the  thickness  of  the  course  is  less  than  24  inches  the 
bed  need  not  exceed  one  and  one-hal  f  times  the  thickness  of  the  stone: 

The  bottom  bed  shall  always  be  the  full  size  of  the  stone  and  no  stone 
shall  have  an  overhanging  top  bed. 

Stretchers  shall  not  be  less  than  4  feet  nor  more  than  7  feet  long,  and 
stretchers  of  the  same  width  shall  not  be  placed  together  vertically,  but  this 
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shall  not  apply  to  the  ends  of  stretchers  where  headers  come  centrally  between 
stretchers. 

Headers  shall  be  at  least  5  feet  long,  and  shall  be  at  least  thVee-quarters 
their  full  wtdtli  for  the  whole  length.  There  shall  he  at  least  three  headers  on 
each  side  of  every  course  between  the  shoulders. 

Joints  shall  be  cut  vertical  and  at  right  angles  to  the  face  of  the  stone 
unless  otherwise  shown  on  special  plans.  The  cutting  for  at  least  12  inches 
back  from  the  face  shall  be  the  same  as  that  required  for  the  beds. 

Joints  shall  be  broken  at  least  15  inches  on  the  face. 

The  backing  shall  be  composed  of  stones  of  the  same  thickness  as  the 
face  stones,  with  beds  cut  in  the  same  manner  as  required  for  the  face  stones 
and  with  no  overhanging  top  beds.  The  spaces  between  the  large  stones  shall 
not  occupy  more  than  one-fifth  of  the  entire  area  of  the  pier  inside  of  the  face 
stones,  and  these  spaces  shall  be  filled  with  good  rubble  masonry  carefully  laid 
up  in  full  mortar  beds  and  well  rammed. 

A  bridge  pier  has  two  functions ;  it  must  carry  weight  and  it  must  pass 
water  with  the  least  disturbance  to  that  water.  This  calls  for  the  same  kind 
of  lines  that  are  needed  in  a  boat;  corners  are  to  be  avoided  and  the  best 
results  are  obtained  by  piers  which  are  pointed  at  botli  ends  but  have  no  other 
angles.  The  form  of  pier  which  I  have  found  to  give  best  results  has  straight 
parallel  sides  terminating  in  circular  curves,  to  which  the  sides  are  tangent. 
A  considerable  variation  can  be  allowed  in  the  radius  of  the  end  curves,  but  a 
radius  equal  to  about  three-fourths  the  thickness  of  the  pier  gives  very  good 
results.  The  down-stream  end  may  be  n>ade  semi-circnlar  without  seriously 
injuring  the  form,  though  it  creates  more  disturbance  in  the  passage  of 
water.  Sometimes  a  semi-circle  may  be  used  at  the  up-stream  end,  but  in 
rivers  carrying  any  considerable  amount  of  drift  this  is  liable  to  cause  trouble. 
A  common  form  of  pier  is  hexagonal,  with  parallel  sides,  a  right  angle  at 
each  end  and  an  angle  of  1 35  degrees  at  each  of  the  four  shoulders ;  this,  how- 
ever, is  not  a  good  shape  as  the  angle  at  the  shoulder  is  sharp  enough  to  make 
a  great  disturbance  in  the  passage  of  water.  Nearly  twenty  years  ago  I 
adopted  a  plan  of  bridge  pier  which  I  have  never  thought  fit  to  change.  The 
cross  section  between  high  and  low  water  is  of  the  kind  which  I  have  de- 
scribed;  above  high  water  the  ends  are  made  semi-circular;  the  pier  is  fin- 
ished with  projecting  coping  and  a  belting  course  under  it  on  top,  and  the 
offsets  near  high  water  are  covered  by  small  copings.  The  pier  is  very  plain, 
but  is  perfectly  adapted  to  its  purpose  and  always  looks  well.  It  is  perfectly 
symmetrical  so  that  the  pressure  on  the  foundation  is  as  nearly  as  possible 
uniform.  In  low  bridges  where  the  piers  finish  but  little  above  high  water 
no  change  in  shape  is  made.  The  long  raking  ice  breakers  which  were  for- 
merly popular  are  rarely  needed  with  heavy  piers  of  good  masonry;  when 
used  they  necessarily  throw  the  center  of  pressure  outside  of  the  center  of 
masonry  and  make  unequal  weights  on  the  foundation. 

Another  proper  use  of  masonry  is  that  of  retaining  walls,  including  the 
abutments  of  bridges.  The  duty  of  a  retaining  wall  is  double  ;  it  has  to  carry 
its  own  w-eight  as  wtII  as  any  weight  that  may  be  put  on  it  (like  the  super- 
structure of  a  bridge  when  it  is  an  abutment),  and  it  has  also  to  resist  the 
horizontal  thrust  of  a  mass  of  earth  behind  it,  the  resultant  of  the  horizontal 
and  vertical  strains  being  a  curve  more  or  less  inclined.  To  produce  the  best 
results  the  masonr\'  should  be  laid  up  in  inclined  courses,  the  joints  bevw^ 
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everywhere  normal  to  this  resuUant  curve ;  in  some  cases  this  has  been  done. 
The  wall  must  he  so  proportione<l  that  the  resultant  curve  shall  never  pass 
outside  of  the  middle  third,  and  this  means  that  the  weight  of  the  masonry, 
which  acts  tlownward.  must  be  greatly  in  excess  of  the  tlirust  of  the  earth- 
work which  acts  horizontally.  The  principal  duty,  therefore,  of  a  retaining 
wall  is  to  provide  weight  and  a  large  amount  of  cheap  masonry  may  he  better 
tlian  a  smaller  amount  of  first  class  masonry.  Good  rubble  masonry  and 
concrete  are  excellent  materiaj.s  for  retaining  walls.  Dne  of  the  most  satis- 
factory retaining  walls  I  have  know'ti  was  built  oi  concrete,  made  with  Ltiuis- 
ville  cement  and  faced  with  a  single  thickness  of  brick,  the  brick  being  bonded 
into  the  concrete  by  making  every  other  brick  a  header  in  every  second  course. 
There  is  no  class  of  structure,  the  determination  of  the  strains  in  which  is 
more  uncertain  than  a  retaining  w^all.  The  principal  difficulty  lies  in  the  un- 
certainty of  the  thrust  of  an  earth  embankment  whicli  varies  with  the  anioimt 
of  saturation,  by  the  method  in  which  it  is  made  and  liy  irregularities  of  both 
time  and  place.  It  is  perhaps  as  safe  to  follow  arbitrary  rules  as  to  make 
close  calculations;  a  common  rule  being  to  make  the  thickness  of  a  retaining 
wall  never  less  than  40  per  cent,  of  its  height  above  such  thickness;  with  some 
favored  soils  this  may  be  reduced  to  30  per  cent.,  but  where  subject  to  vibra- 
tions or  other  disturbances  it  should  be  increased  to  50  per  cent.  It  must  also 
be  remembered  that  nearly  all  foundations  are  compressible  and  that  the 
pressure  on  the  foundation  of  a  retaining  wall  may  increase  from  nothing  at 
the  back  to  twice  the  average  at  the  face,  which  means  that  a  retaining  wall 
on  a  yielding  foundation  w'ill  move  forward  to  an  extent  which  can  seldom  be 
estimated,  but  which  must  generally  be  provided  for. 

A  form  of  retaining  wall  which  is  free  from  these  latter  defects  is  the 
masonry  dam.  which  instead  of  a  pressure  of  earth  resists  a  pressure  of  water. 
T})is  is  a  pressure  which  can  be  calculated  absolutely  and  the  dam  can  be 
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proportioned  to  take  care  of  it  exactly.  The  design  of  a  dam  is  compli- 
cated, not  by  uncertain  data,  but  by  the  fact  that  the  level  of  the  water  behind 
it  may  vary  from  nothing  to  the  maximum  lietght  permitted  by  the  spillway, 
and  paradoxical  though  it  may  seem,  a  dam  which  is  perfectly  safe  to  sustain 
a  head  of  water  100  feet  high  may  have  tension  cracks  open  on  the  lower  side 
when  the  head  is  only  half  as  great.  In  dams,  masonry  is  needed  principally 
for  weight,  and  as  with  the  difference  of  level  of  water  the  resultant  curves 
of  strain  arc  constantly  changing  a  dam  cannot  be  so  designed  that  the  beds 
of  the  stones  shall  at  all  times  be  normal  to  the  resultant  cur\'e  of  strains. 
There  is  little  advantage  in  using  ashlar  masonry  in  a  dam,  and  the  best  dams 
are  built  of  rubble  or  of  concrete;  but  it  is  very  important  to  use  thoroughly 
good  mortar  and  to  make  sure  that  all  the  voids  are  filled,  as  openings  mean 
leakage.  One  of  the  great  dams  of  late  years  is  tlie  Tansa  built  for  the  Bom- 
bay Waterworks;  a  dam  118  feet  liigh.  built  of  rubble  laid  in  kunker  time 
mortar  made  with  the  patient  excellence  already  dcscrilved. 

The  problems  of  the  builder  early  called  for  the  covering  of  openings  be- 
tween pillars  and  over  doorways  and  then  for  the  complete  covering  of  rooms. 
It  was  solved  by  the  use  of  lintels  and  architraves,  single  stones  being  used  as 
beams.  Where  rooms  had  to  be  covered,  if  they  were  not  too  large  the  same 
method  was  followed;  this  was  common  in  all  the  ancient  Egyptian  work. 

The  spanning  of  openings  with  masonry  is  not,  however,  limited  to  small 
dimensions  and  the  form  of  construction  most  available  for  large  spans  is  the 
arch.  In  columns  and  piers  the  only  strains  to  be  resisted  arc  those  of  gravity 
acting  in  vertical  lines.  In  retaining  walls  and  dams  these  strains  are  com- 
bined with  horizontal  pressure  producing  inclined  resultants.  In  arches, 
weights  which  originally  act  only  in  vertical  lines,  being  carried  outside  of 
the  lines  of  support,  necessarily  involve  inclined  resultants,  which  introduce 
horizontal  strains.  Without  going  into  the  theory  of  catenaries  it  may  be 
briefly  stated,  that  a  loose  cord  fastened  securely  at  each  end  has  some  form 
of  stability  for  every  loading  which  can  be  put  on  it,  the  cord,  however,  al- 
ways being  in  tension ;  that  if  this  curve,  which  is  stable  for  a  particular  load- 
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ing  and  no  other,  is  inverted,  it  is  stable  for  the  same  loading  but  is  in  con- 
pression  and  not  in  tension ;  but  though  the  cord  in  tension  by  changing  its 
shape  for  every  change  in  loading  preserves  its  stability,  the  inverted  catenary 
in  compression  would  go  to  pieces  with  a  very  slight  change  of  load.  Further- 
more, the  shape  of  the  catenary  will  adapt  itself  to  the  amount  of  slack  left  in 
the  cord  ;  the  intensity  of  the  strain  is  roughly  proportionate  to  the  amount  of 
the  deflection  below  a  line  connecting  the  two  points  of  end  attachment,  and 
the  same  is  true  of  the  inverted  catenary  in  compression.    A  masonry  arch 
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should  act  only  in  compression  and  the  strains  in  it  are  those  existing  in  the 
inverted  catenary.  For  every  loading  there  is  some  form  of  arch  that  will 
correspond  exactly  to  the  curve  of  strain.  For  every  form  of  arch  there  is 
some  loading  which  will  correspond  exactly  to  its  shape.  So  long  as  the 
cur\^e  of  strain  does  not  pass  outside  of  the  middle  third  of  the  arch,  the  arch 
is  perfectly  stable  and  no  tension  occurs  anywhere  in  the  masonry.  The 
masonry  of  an  arch  should  be  so  laid  that  the  joints  are  everywhere  normal  to 
the  cxirve  of  strain,  this  being  the  direction  in  which  the  pressure  acts.  The 
perfect  form  of  an  arch  which  is  to  carry  a  variable  load  of  which  a  portion 
is  permanent  or  static  and  a  portion  moving,  like  a  railroad  train  crossing  a 
bridge,  is  one  in  which  the  curve  of  permanent  strain  follows  the  center  line 
of  the  masonry  and  tlie  curve,  as  modified  by  the  different  positions  of  the 
moving  load,  never  passes  outside  the  middle  third. 

An  arch  is  entirely  without  stability  until  it  is  complete;  it  is  self-sus- 
taining only  when  the  pressures  are  carried  across  from  one  side  to  the  otlier, 
these  pressures  being  horizontal  at  the  crown.  An  arch,  therefore,  must  be 
supported  by  something  else  than  itself  during  construction,  and  this  is  usu- 
ally accomplished  by  building  it  on  a  timber  form  known  as  a  center,  the 
center  carrying  the  weight  of  the  arch  until  the  last  voussoir,  known  as  the 
keystone,  is  put  in ;  when  it  is  placed  the  centers  are  struck  and  the  arch  set- 
tles slightly,  as  the  joints  for  the  first  time  take  the  pressure  due  to  the  weight. 
There  is  always  a  horizontal  pressure  at  the  keystone  and  this  must  always 
be  balanced  by  an  equal  horizontal  thrust  at  the  spring  of  the  arch.  Where 
several  arches  are  built  together  the  thrusts  of  successive  arches  will  balance 
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each  other  and  th^  may  be  supported  on  thin  piers  proportioned  only  to  sus- 
tain the  weight.  Btrt  in  the  case  of  a  single  arch  or  of  the  end  arches  in  a 
long  arcade,  the  piers  mitst  be  made  heavy  enough  to  resist  tliis  thrust.  In 
other  words,  they  must  be  of  such  dimensions  that  the  combination  of  this 
horizontal  thrust,  witli  the  vertical  action  of  weight,  will  never  fall  outside 
the  middle  third. 

Arches  are  built  of  various  shapes ;  one  of  the  commonest  and  most  beau- 
tiful forms  is  the  full  centered  arch — that  is,  the  arch  is  itself  a  half  circle. 
This  is  the  fonn  usually  adopted  for  monumental  work ;  it  is,  however,  a  form 
which  requires  ver>'  careful  treatment;  if  the  filling  above  the  arch  is  built  up 
sohd,  the  weight  distributed  over  the  arch  does  not  correspond  to  the  form 
of  the  arch  and  rupture  is  likely  to  occur  in  the  haunches;  this  is  obviated  by 
using  a  hollow  filling  over  the  haunches,  which  may  be  accomplished  either 
by  cellular  construction,  or,  better,  by  building  up  the  spandrels  with  cross 
walls  supporting  small  arches. 

A  favorite  form,  and  in  many  respects  the  best,  is  the  segmental  arch — 
that  is,  an  arch  which  is  a  segment  of  a  circle,  the  preferred  dimension  being 
one  in  which  the  rise  is  one-quarter  the  span.  With  these  proportions  there 
is  less  difficulty  in  conforming  the  load  exactly  to  the  curve  of  the  arch.  An- 
other form  is  the  eUiptic  arch,  which  is  usually  not  a  true  ellipse  but  formed 
of  either  three  or  five  circular  arcs.  As  commonly  built  the  elliptic  arch  is 
really  a  segmental  arch  with  the  angle  at  the  skewback  filled  out.  To  these 
may  be  added  the  pointed  arch,  which  is  characteristic  of  Gothic  architecture 
and  an  endless  variety  of  parabolic,  hyperparabolic  and  other  special  shapes. 

The  essential  characteristic  of  an  arch  is  that  it  should  act  only  in  com- 
pression resisting  the  strains,  which  follow  the  curve  produced  by  weights, 
by  compression  only,  this  implying  a  thrust  at  each  end.  This  thrust  can  be 
taken  by  tension  rods  of  metal,  but  in  monumental  structures  should  be  re- 
sisted, like  the  thrust  of  the  earth  against  a  retaining  wall,  by  the  weight  of 
the  masonry.  These  features  of  construction  are  absolutely  necessary ;  with- 
out them,  whatever  the  shape,  no  arch  exists.  People  who  are  influenced  by 
the  vagaries  of  amateur  art  talk  of  finding  the  Gothic  arch  in  the  meeting 
boughs  of  overhanging  trees  or  find  the  circular  arch  in  the  bent  sapling  with 
which  a  savage  constructs  his  rude  hut ;  both  ideas  are  absurd.  The  first  arch 
was  built  when  two  inclined  stones  were  first  balanced  against  each  other; 
such  an  arch  may  still  be  seen  at  the  entrance  to  the  passage  leading  into  the 
great  Pyramid.  The  next  step  was  to  use  three  stones  instead  of  two  and 
from  this  progress  was  rapid  to  the  perfect  arch.  To  understand  an  arch,  it  is 
absolutely  necessary  to  remember  what  it  does  and  the  duties  of  overhanging 
trees  or  of  bent  saplings  are  entirely  unlike  the  duties  of  an  arch. 

Besides  the  simple  arch  which  we  may  say  is  in  one  plane  only,  the  prin- 
ciples may  be  adapted  to  a  great  variety  of  constructions.  An  arch  may  be 
used  to  connect  two  supports  or  piers  which  are  not  at  right  angles  to  the 
line  of  support ;  this  makes  a  skew  arch.  This  form  of  arch  is  perfectly  cor- 
rect and  stable  provided  the  voussoir  joints  are  made  at  right  angles  to  the 
curves  of  strains,  which  curves  are  in  planes  parallel  to  the  center  line  of  the 
arch  and  not  at  right  angles  to  the  direction  of  the  piers.  A  simple  \Wj  Cii 
meeting  this  result  is  to  build  a  series  of  narrow  square  arcW?.,  \\\e.  «Avcc:e.'a%\Nt 
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arches  making  offsets  corresponding  to  the  tangent  of  the  angle  of  tlie  skew. 
This  simplifies  stone  cutting,  but  it  is  not  necessary  and  the  laying  out  of  the 
correct  voussoir  lines  for  a  skew  arch  is  an  excellent  exercise  in  masonry- 
designing. 

If  two  arches  of  considerable  witlth  intersect  each  other  they  form  a 
groin,  this  combination  being  known  as  a  groined  arch,  the  simplest  form  be- 
ing that  in  which  two  arches  of  the  same  dimensions  cross  at  right  angles,  but 
the  same  principle  may  be  applied  with  arches  at  various  angles  and  of  vari- 
ous dimensions-  Gothic  architecture  probably  had  its  origin  in  the  groining 
of  the  narrow  arches  of  the  aisles  with  the  larger  arch  of  the  nave,  the  pointed 
arch  accommodating  itself  to  those  conditions.  Groined  arches  are  adapted 
to  a  great  variety  of  uses  and  might  be  applied  to  many  structures  where  other 
methods  are  commonly  used.  An  excellent  form  of  flooring  for  fireproof 
buildings  is  made  by  a  series  of  flat  groined  arches  resting  on  columns  spaced 
at  equal  distances  in  both  directions,  the  thrusts  of  the  arches  balancing  eacli 
other  and  the  whole  Hoor  requiring  no  metal  work  e.vcept  horizontal  girders 
around  the  edges  to  take  the  thrust  of  the  outside  arches,  and  these  horizontal 
girders  may  be  so  buried  in  the  flours  as  to  be  very  light. 

There  is  a  fonn  of  construction  which  looks  like  an  arch  but  is  not  one. 
The  most  beautiful  architecture  since  the  days  of  the  Greeks  is  that  which 
was  carried  by  the  Alohammcdan  conquerors  as  far  Avest  as  Spain  and  as  far 
east  as  India;  the  architecture  with  swelling  domes,  with  arches  apparently 
more  than  full  centered,  fiiiislicd  in  fantastic  and  graceful  shapes.  In  reality 
there  arc  neither  arclies  nor  domes  in  this  architecture ;  everything  is  laid  up 
in  horizontal  courses,  the  stones  being  corbled  out  over  each  other.  It  is  a 
construction  entirely  without  horizontal  thrusts  which  permits  of  the  slender 
columns  and  graceful  forms  which  characterize  this  beautiful  work. 

The  arch  should  be  used  cautiously  in  monumental  works.  The  funda- 
mental idea  of  a  moimment  is  indefinite  duration ;  it  is  built  to  commemorate 
some  event;  it  is  to  be  the  eternal  record  of  that  which  has  itself  passed;  it 
should  also  be  a  pleasant  thing  to  contemplate.  The  idea  of  indefinite  dura- 
tion is  agreeable  only  when  coupled  with  an  idea  of  rest.  The  nirvana  of  the 
Buddhist  is  the  most  soothing  of  ideas;  the  labors  of  Sisyphus  were  the  most 
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excruciating  of  tortures.  Structurally  the  idea  of  compression  is  one  of  rest, 
as  when  the  whole  weight  of  the  body  is  supported ;  the  idea  of  tension,  which 
calls  for  muscular  resistance,  is  an  idea  of  strain.  It  is  said  that  the  ancient 
Eg3rptians  never  used  the  arch  because  it  did  not  comport  with  the  feeling  of 
rest  which  characterized  all  Egyptian  architecture.  This  is  hardly  correct; 
even  an  Egyptian  pyramid  does  not  typify  rest  more  than  a  stone  arch  thrown 
across  a  mountain  gorge.    The  feeling  of  strain  does  not  come  from  the  arch 
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itself,  but  from  the  apparent  effort  of  the  abutments  to  resist  its  thrust ;  and 
in  a  monument  this  appearance  can  be  removed  by  making  the  abutments  of 
such  dimensions  as  not  only  to  resist  the  strain,  not  only  to  bring  the  result- 
ants within  the  middle  third,  but  to  give  such  a  superfluity  of  material  that 
the  idea  of  effort  never  occurs  to  the  observer.  This  rule  should  not  apply 
to  the  various  buildings  and  other  works  which  serve  pre-eminently  a  utili- 
tarian purpose,  but  it  does  apply  to  all  monumental  work.  The  Romans  built 
tritunphal  arches,  and,  though  the  special  ceremonies  which  they  commemo- 
rate have  passed  away,  they  are  still  built.  The  Roman  arches  were  not  all 
handsome.  In  the  arches  of  Constantine  and  Septimius  Severus  the  arch 
occupies  only  about  one-quarter  of  the  length;  each  abutment  is  one-half 
thicker  than  the  span  of  the  arch ;  these  arches  are  true  restful  monuments. 
In  the  arch  of  Titus  the  proportions  are  different,  the  thickness  of  each  abut- 
ment being  about  three-quarters  the  span  of  the  arch.  The  great  arch  in  the 
Place  d'Etoile  in  Paris  is  one  of  the  finest  ever  built.  The  arch  in  Washing- 
ton Square,  in  which  the  thickness  of  the  abutment  is  only  one-half  the  span, 
is  one  of  the  worst. 

The  arch,  whether  in  simple  or  complicated  form,  is  not  the  only  method 
of  spanning  large  openings  with  masonry.    A  method  \s  ioww^  vcv\w5A'a.V3 
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which  openings  are  covered  by  stones  much  smaller  than  would  be  required  to 
reach  completely  across  the  opening,  the  stones  being  laid  across  the  comers 
of  a  square  leaving  open  another  square  just  half  the  size  of  the  first,  the 
system  being  repeated  uiiitl  a  square  is  obtained  small  enough  to  be  covered 
by  stones  reaching  completely  across.  Such  methods  of  using  stone,  how- 
ever, while  interesting  features  of  masonry  construction,  are  very  simple,  and 
as  they  are  only  adapted  to  small  dimensions,  they  call  for  little  consideration 
from  engineers.  Another  method  is  the  dome.  The  dome  seems  like  a  modifi- 
cation of  the  arch,  being,  as  it  were,  the  solid  produced  by  the  rotation  of  an 
arch.  The  dome,  however,  is  not  an  arch  but  a  construction  of  very  different 
character,  the  strength  of  which  is  determined  by  different  conditions.  An 
arch  is  self-sustaining  only  when  it  is  complete ;  it  must  be  supported  in  some 
other  way  until  the  keystone  is  placed.  A  dome  has  no  keystone ;  the  central 
portion  may  be  entirely  omitted  without  impairing  its  stability ;  it  may  be 
built  up  without  false  work;  each  successive  ring  is  completely  self-sustaining 
as  soon  as  it  is  built;  it  is  only  necessary  to  support  the  separate  stones  or 
bricks  of  each  separate  ring  until  that  ring  is  completed  and  there  are  various 
simple  devices  by  which  this  can  be  done.  This  element  of  stability  in  a 
dome  is  understood  when  it  is  remembered  that  neither  an  arch  nor  a  dome 
can  fall  unless  it  falls  forward  from  its  support ;  in  an  uncompleted  arch  there 
is  nothing  to  prevent  this;  an  uncompleted  dome  cannot  fall  forward  without 
diminishing  its  diameter,  and  the  diameter  of  a  circle  of  masonry  cannot  be 
reduced  without  crushing  the  material  of  which  it  is  made.  At  its  base  the 
dome  exerts  a  thrust  outward  in  every  direction,  but  the  thrust  inward  toward 
the  center  is  resisted  by  a  horizontal  circular  arch. 

But  though  the  dome  requires  no  keystone,  its  weight  must  be  carried 
downward  from  the  axis  toward  the  circumference  where  it  is  supported,  and 
the  weights  of  a  dome  carried  down  in  this  way  produce,  like  those  of  an  arch, 
a  resultant  curve.  This  curve  represents  only  the  strains  in  plains  radial  to 
the  axis  and  does  not  include  any  of  the  circumferential  strains  by  which  the 
dome  is  always  self-sustaining.  This  resultant  curve  is  dependent  on  two 
forces,  the  vertical  action  of  weight,  and  the  horizontal  strains  which  are  re- 
sisted by  the  circular  form  of  the  dome.  The  weights  are  known  quantities; 
the  resultant  curve  may  be  assumed  to  be  in  the  middle  of  the  masonry;  in 
other  words,  to  conform  to  the  curve  of  the  dome;  the  problem  is  the  determi- 
nation of  the  horizontal  strains  with  the  vertical  weights  and  the  resultant 
curve  given;  this  can  be  done  graphically  or  by  analysis.  When  these  hori- 
zontal strains  represent  forces  acting  toward  the  center,  the  dome  is  stable ; 
if,  however,  they  represent  forces  acting  outward,  the  dome  is  unstable  and 
will  burst  unless  held  by  a  metallic  band.  Two  classes  of  strains  wilt  always 
exist;  those  following  the  vertical  curve  of  the  dome;  circumferential  strains 
which  are  everywhere  equal  to  the  radial  horizontal  strain  multiplied  by  the 
horizontal  radius  of  the  dome  in  the  same  plane. 

As  in  the  case  of  the  arch,  a  form  of  dome  may  be  found  which  corre- 
sponds to  every  condition  of  symmetrical  loading  and  a  form  of  loading  may 
be  found  which  corresponds  to  every  form  of  symmetrical  dome.  The  forms 
and  loadings,  however,  vary  greatly  and  many  forms  of  stable  domes  are  ex- 
cluded by  the  inconvenient  shapes  which  they  involve.     Furthermore,  any 
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dome  may  be  made  stable  by  strapping  it  with  iron  at  the  place  where  it  tends 
to  rise,  a  method  which  has  been  often  adopted  in  domes  which  are  supposed 
to  be  entirely  of  masonry. 

A  dome  of  uniform  thickness  is  always  stable  when  the  height  does  not 
exceed  one-quarter  of  the  span,  but  such  a  dome  would  at  once  become  un- 
stable if  loaded  with  a  heavy  central  lantern.  It  is  a  significant  fact  that  low 
domes  of  this  proportion  are  almost  always  pleasing  to  the  eye.    The  dome 


FIG. 


1S.-REPRODUCTION    OF    THE    PARTHENON   AT  THE  TENNESSEE 
CENTENNIAL. 


exerts  an  outward  thrust  at  the  base,  and  this  thrust  can  be  resisted  in  two 
ways,  either  by  a  weight  of  masonry  in  the  same  manner  that  the  thrust  of 
an  arch  is  resisted  or  by  a  hoop  of  iron  which  straps  the  whole  together.  The 
former  is  the  true  restful  method  of  masonry  construction,  the  latter  is  a 
mechanical  device  perfectly  proper  in  utilitarian  construction,  but  wrong  in 
monumental  work.  And  this  leads  to  a  suggestion  of  a  class  of  domes  which 
can  be  used  for  many  purposes  and  be  very  effective.  If  a  dome  be  built  of 
concrete  with  a  scries  of  parallel  steel  rings  imbedded  in  it,  it  will  be  able  to 
resist  both  tension  and  compression  fiorizontally  throughout,  and  can  neither 
[rise  nor  fall.  Such  a  dome  could  be  built  very  light,  and  could  be  made  of  al- 
most any  symmetrical  shape.  \'arious  details  of  construction  could  be  intro- 
duced whicli  would  admit  tight  through  such  a  dome  and  it  would  form  an 
admirable  covering  in  many  large  rooms. 

Domes  have  generally  been  built  of  circular  horizontal  section.  Half 
domes,  however,  are  equally  stable  if  provision  is  made  for  taking  the  hori- 
zontal thrusts  on  the  terminal  diameters.  This  can  be  done  by  turning  an 
arch  of  the  same  curve  between  the  two  half  domes  or  by  other  more  com- 
plicated methods.  A  room  of  the  form  of  a  rectangle  with  semi-circular  ends 
can  be  covered  by  two  half  domes  over  the  semi-circles  atvdT^xvaiXc.Vi  ess t.'^'*ivN.^ 
rectangle,  the  arrangement    being  perfectly    sta.\^\e,  \>TO\\dt<i  vVe;  w-aiX^  "axt 
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heavy  enough  to  resist  the  thrust  of  both  domes  and  arch,  the  latter  being  the 
more  intense. 

A  dome  may  be  made  of  eUiptical  section  whicli  would  be  perfectly  stable 
and  entirely  satisfactory,  but  it  would  rcfjuire  varieties  of  loading,  which 
would  vary  the  horizontal  thrusts  to  conform  to  the  eccentric  shape.  It  is  an 
interesting  problem  to  work  out. 

Neither  the  dome  nor  the  arch  is  found  in  the  oldest  masonry.  The  arch 
undoubtedly  preceded  the  dome.  The  true  study  of  architecture  is  the  mas- 
tery of  the  principles  involved  in  the  arch  and  the  dome.  The  home  of  the 
dome  was  on  the  Mediterranean;  it  was  used  by  the  Romans;  it  was  carried 
to  its  highest  perfection  in  the  Eastern  empire;  it  was  developed  in  the  days 
of  the  Renaissance,  and  it  was  brought  by  the  Spanish  conquerors  to  Amer- 
ica ;  it  is  perhaps  the  Inghest  development  of  masonry  construction. 

The  really  fine  domes  are  comparatively  few ;  many  of  those  which  are 
best  known  are  humbugs,  more  false  than  the  false  arches  of  the  Elast,  in  that 
they  are  made  of  wood  and  pretend  to  be  entirely  unlike  what  they  are.  The 
upper  portions  of  the  famous  domes  of  St.  Mark's  at  Venice  are  of  wood  ;  the 
dome  of  the  Invalides  in  Paris  is  of  wood;  the  outer  dome  of  St.  Paul's  in 
London  is  of  wood,  the  lantern  being  carried  on  a  brick  cone  inside.  The 
dome  of  St.  Peters  at  Rnnie  is  of  stntic,  but  it  proved  unstable  and  had  to  be 
strapped  with  iron.  These  modern  humbugs  are  poor  things  compared  with 
earlier  works.  I'hc  dome  of  the  Pantheon  in  Rome  is  perfect,  with  its  cen- 
tral ofjening  to  llie  sky  and  bound  by  the  weight  of  the  massive  circular  brick 
walls.  The  development  of  the  dome  reached  its  higlicst  perfection  in  the 
si.xth  century,  when  in  tlie  capital  of  the  Eastern  empire  was  erected  the  great 
clnircb,  which,  after  serving  for  nine  contiirics.  as  a  Christian  church,  and 
for  half  that  time  as  a  monotheistic  mosque,  still  stands,  the  finest  specimen  of 
ecclesiastical  architecture  ever  built ;  its  impersonal  name  being  significant  of 
the  skill  of  its  design,  Sancta  Sophia,  the  church  of  Divine  Wisdom. 

I  have  spoken  of  the  general  ideas  and  principles  which  should  govern 
the  use  of  masonry.  It  is  the  one  material  which"  is  available  for  really  per- 
manent work.  It  should  i>c  massive  and  it  must  be  well  done.  It  is  the  most 
expensive  form  ui  g<jK.)d  cunstructif)n  ;  it  belongs  to  the  class  of  works  which 
are  commonly  associate*!  with  architecture  ratlier  than  with  engineering.  It  is 
Ihe  business  of  the  engineer  to  biiild  tools  to  produce  practical  resvdts  ;  he  will, 
therefore,  often  select  some  lighter  and  cheaper  form  of  construction  which 
will  give  more  immediate  returns.  The  one  material  adapted  to  monumental 
work  is  masc»nry ;  honest  substantial  masonry;  not  a  veneering  of  cut  stone 
which  covers  a  skeleton  and  gives  a  massive  external  appearance,  which  is 
nothing  but  a  cloak  concealing  iron  bands  and  beams  within.  The  use  of  vari- 
eties of  material,  as  an  interior  of  brick  and  a  facing  of  stone,  is  perfectly 
legitimate,  provided  the  interior  be  good  solid  masonry  throughout;  but  an 
external  shell  which  is  simply  a  false  covering,  however  convenient  it  may 
be  in  a  tool,  does  not  belong  to  a  monument.  The  great  works  of  antiquity 
were  built  by  men  who  knew  what  they  were  donig,  tliough  their  knowledge 
was  gained  by  experience  and  not  by  scientific  education.  With  our  present 
knowledge  of  materials  and  of  the  theoretical  laws  of  strains,  we  should  be 
able  to  do  better  work  than  has  ever  been  dov\c  before.    Metaphysicians  speak 
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of  the  doctrine  of  unconscious  mental  modifications.  It  has  a  counterpart  in 
sometliing  of  the  nature  of  unconscious  education,  by  which  the  eye  and 
mind,  even  f)f  the  untrained  man,  never  permanently  recognizes  as  good  any- 
thing which  is  not  built  on  correct  lines  of  construction.  A  piece  of  monu- 
mental masonry  which  docs  not  appear  to  be  in  a  state  of  rest  will  sooner  or 
later  cry  out  in  its  trial  and  then  everybody  will  see  what  is  wrong.  The 
construction  of  gootl  masonry  ancl  its  devclopnicnt  into  the  noble  forms  of  it's 
more  complicated  possibilities  must  be  based  on  a  thorough  knowledge  of  the 
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duties  which  are  imposed  upon  it,  and  on  ibis  only;  decoration  and  ornamen- 
tation must  follow,  not  precede.  The  construction  of  such  masonry  may  not 
be  the  work  of  an  engineer,  but  it  must  be  the  work  of  a  man  educated  like  an 
engineer,  and  who  kno\\s  how  to  direct  the  great  powers  of  nature,  if  not  to 
the  uses  and  conveniences,  at  least  to  the  monumental  graces  of  man. 
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THE  NEW  BRIDGE  OF  AYR. 

The  "Twa  Brigs  o'  Ayr"  have  been  made  famous  by  the  poet  Burns,  one 
of  the  bridges  being  tlie  old  one  in  the  background  whicli  is  now  used  only 
for  foot  passage,  while  the  new  one  in  the  foreground  occupies  the  site  of  the 
other,  the  present  bridge  being  the  third  to  occupy  the  same  place.  The 
bridge  consists  of  five  spans  of  small  rise,  the  side  spans  being  somewhat 
shorter  than  the  other  three.  The  arch  stones  are  tailed  into  the  spandrel 
courses  in  a  very  pleasing  manner  and  the  keystones  accentuated  by  a  pyrami- 
dal face.  The  piers  have  rounded  ends,  with  appropriate  coping  and  caps, 
and  are  surmounted  by  counterforts  with  molded  tops.  The  dentiled  cornice, 
while  very  plain  is  of  neat  design,  being  broken  over  the  piers  by  the  orna- 
mental brackets  which  siipport  the  pedestals  of  the  balustrade. 

The  parapets  or  balustrades  are  of  very  beautiful  design,  that  over  each 
arch  being  divided  into  several  sections  by  paneled  pilasters,  each  section  hav- 
ing four  circular  openings  in  the  dado  with  other  simple  but  effective  decora- 
tion, except  that  the  long  spans  have  an  extra  panel  at  the  center  with  only 
one  opening.  At  the  ends  and  over  each  pier  there  are  pedestals  carrying 
ornamental  lamp  posts. 

The  contrast  with  the  old  bridge  is  very  great  and  is  a  striking  illustra- 
tion of  the  progress  made  in  bridge  design.  Scarcely  any  fault  is  to  be  found 
with  the  appearance  of  the  new  bridge  unless  it  is  the  lack  of  more  prominent 
abutments  at  both  ends,  there  being  an  appearance  of  the  bridge  having  been 
crowded  in  between  the  river  walls.  "F." 


THE  BRIDGE  OF  THE  TRINITY,  FLORENCE. 

More  criticisms  have  been  written  concerning  the  bridge  of  the  Trinity 
at  Florence,  Italy,  than  perhaps  of  any  other  of  equal  importance.  There  are 
three  spans,  tlie  center  one  having  a  clear  length  of  95  feet  10  inches  and  the 
two  side  ones  87  feet  7  inches,  with  a  rise  of  one-sixth  the  span.  The  piers, 
as  can  be  seen  from  the  view  which  shows  one  side  span,  are  in  reality  abut- 
ments with  the  great  thickness  of  26  feet  3  inches  and  v/ith  prominent  acute- 
angled  starlings  both  up  and  down  stream.    TVie  mltados  \s  Tcv;aAe.  >\'^  oi\:w<:k 
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parabolic  curves,  which  meet  at  the  center  with  a  shght  angle,  which  is  con- 
cealed with  a  large  escutcheon  that  extends  up  over  the  parapet  as  well.  The 
piers  are  faced  with  cut  stone,  the  moldings  being  very  elegant.  The  arch 
ring  is  very  heavily  molded  and  the  spandrels  paneled.  This  method  of  de- 
tailing is  not  so  inappropriate  for  spans  of  this  length  as  it  is  for  very  large 
spans  and  the  structure  presents  a  very  finished  and  elegant  appearance. 

The  engineering  is  very  good  for  the  date  of  its  construction,  the  year 
1750,  the  design  being  that  of  Ammanati.  Had  the  two  piers  been  made  of 
only  ordinary  thickness  and  abutments  employed  projecting  out  from  the 
river  walls,  the  proportions  would  have  been  much  more  pleasing.  The  para- 
pet walls  arc  of  perfectly  plain  dt'sign  except  a  slight  molding  imder  the  cop- 
ing, and  pedestals  at  the  ends  which  are  surmounted  by  statues. 

"F." 


Sec    Frontispiece. 


THE  PROPER  CURBING  OF  STREETS. 

R.  HOR/\CE  .ANDREWS,  the  City  Engineer  of  Albany.  N.  Y., 
has  written  an  excellent  paper  on  this  subject  for  "City  Govern- 
ment."   The  position  that  Mr.  Andrews  holds  has  given  him  a 

special  fitness  to  write  of  street  paving.     For  many  years  this 

was  a  branch  of  municipal  administration  that  was  wholly  neglected 
in  Albany.  The  streets  were  roughly  paved  with  cobblestone,  and  even  these 
were  not  kept  in  good  repair.  But  finally  the  citizens  of  the  ancient  burgh 
were  stirred  tip  by  the  wretched  condition  of  the  streets,  and  now  granite 
blocks  or  bricks  are  found  on  all  the  thoroughfares.  The  problem  of  curbing 
is  particularly  important  in  Albany,  because  the  streets  are  so  steep  that  the 
surface  drainage  is  like  a  mountain  torrent  during  a  heavy  rainfall.  Mr. 
Andrews  says :  The  methods  of  improving  city  streets  have  attained  such  a 
degree  of  development  that  further  progress  toward  perfection  must  be  neces- 
sarily slow,  and  can  best  be  assured  by  a  careful  examination  of  cacli  item 
entering  into  street  construction. 

We  can  realize  the  present  excellence  of  modern  streets  by  looking  back- 
ward to  the  times,  not  so  very  remote,  when  the  condition  of  the  streets  in 
London  was  far  worse  than  anything  we  would  now  tolerate.  At  the  close 
of  the  reign  of  Charles  the  Second,  about  1685,  when  London  was  a  city  of 
about  500,000  inhabitants,  its  streets  were  in  a  state  thus  graphically  described 
by  a  distingtitshcd  historian : 

"The  pavement  was  detestable.  *  *  *  The  drainage  was  so  bad  that 
in  rainy  weather  the  gutters  soon  became  torrents.  *  ♦  *  This  flood  was 
profusely  thrown  to  right  and  left  by  coaches  and  carts.  To  keep  as  far  from 
the  carriage  road  as  possible  was  therefore  the  wish  of  every  pedestrian.  The 
mild  and  timid  gave  the  wall;  the  bold  and  athletic  took  it.'* 

The  conditions  depicted  arc  sufficiently  appalling,  and  w-e  might  antici- 
pate that  the  rapid  advance  of  civilization  would  soon  lead  to  radical  reform. 
However,  at  a  date  of  eighty  years  later,  so  Uule  progress  had  been  made 
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that  we  find  the  state  o£  London  streets  described  as  follows-  "Foot  passen- 
gers are  protected  by  rows  of  posts  at  intervals  of  four  or  five  feet.  Flat 
paving  stones  are  not  in  general  use,  and  those  tliat  have  been  laid  down  are 
small  and  insecure.  *  *  *  The  only  pavement  both  for  the  road  and  the 
footway  consisted  of  large,  round  pebbles,  over  which  the  rolling  of  the 
vehicles  made  the  most  dreadful  noise.  In  the  year  1762,  however,  an  im- 
provement was  introduced  in  Westminster,  followed  by  the  city  of  London 
in  1766. 

"The  roads  were  paved  with  squares  of  Scotch  granite  laid  in  gravel; 
the  posts  were  removed;  a  curb  was  laid  down,  gutters  provided,  and  the 
footway  paved  with  flat  stones." 

Here  we  see  the  beginning  of  our  present  raised  sidewalks,  and  can 
realize  the  painful  inconvenience,  endured  for  so  many  years,  on  account  of 
their  absence. 

To  retain  the  sidewalk  at  its  proper  elevation  and  to  help  form  the  gut- 
ter, the  curbstone  was  used.  It  is  the  purpose  of  the  writer  to  call  attention 
to  this  detail  of  street  construction  to  which,  frequently,  little  thought  seems 
to  be  devoted. 

The  functions  of  a  curbstone  are  such  tliat  great  stability  should  be  in- 
sured, yet  ue  often  perceive  that  both  permanence  and  strength  arc  disre- 
garded. Fret[uently  specifications  for  pavement  of  the  roadway  call  for  ex- 
cellent and  expensive  work,  while  the  curbstone  is  either  left  to  be  furnished 
without  extra  cost,  as  an  incidental,  or  a  stone  of  most  insufficient  size  is 
specified.  A  recent  specification  for  sheet  asphalt  pavement  in  the  streets  of 
one  of  our  large  cities  calls  for  a  curbstone  three  inches  thick,  in  lengths  of 
four  feet  or  over,  and  of  such  depth  as  to  extend  four  inches  below  the  sur- 
face of  the  pavement  at  the  gutter,  no  special  foundation  being  mentioned. 

Let  us  consider  the  disturbing  forces  that  tend  to  displace  the  curb  and 
destroy  its  alignment.  The  pressure  of  the  earth  behind  the  curb,  frequently 
augmented  by  heavy  surcharges  from  piles  of  merchandi.se  on  the  sidewalk, 
tends  to  overturn  it.  This  pressure  also  tends  to  break  tlie  curb  transversely 
or  to  cause  it  to  slide  bodily  on  its  base.  In  our  northern  cities  the  most  severe 
disturbing  action  is  due  to  the  freezing  of  the  ground  beneatli  the  sidewalk. 
The  pressure  from  the  expansion  of  freezing  earth  behind  the  curb  is  most 
apt  to  occur  where  the  sidewalk  is  partly  sodded  and  the  ground  is  accord- 
ingly moist.  Successive  freezings  of  the  earth  behind  the  curb  will  occasion 
a  succes-sion  of  thrusts  forward  till  the  curbstone,  when  of  faulty  design,  is 
sometimes  inclined  60"^  or  more  from  the  vertical. 

The  ground  below  the  curb  is  also  upheaved  by  frost  at  places  where  the 
sub-soil  can  Ijccome  saturated  through  percolations  from  the  sidewalks  or 
permeable  pavements  on  the  roadway.  The  displacement  front  beneath  tends 
to  alter  the  height  of  the  curb  and  to  impair  its  appearance  seriously.  It  is  of 
importance  that  the  height  of  the  curb  should  be  pemianently  maintained,  as 
it  serves  for  the  regulation  of  the  cross  section  of  the  roadway  and  sidewalks 
and  for  fixing  the  elevations  of  the  houses.  Where  the  sidewalks  are  sodded, 
and  especially  wliere  the  curb  is  of  small  cross  section  and  improperlv  sup- 
ported, tile  drainage  may  be  of  benefit;  the  writer  has  found  it  possible  to  se- 
cure stability  without  such  drainage,  even  with  sodded  >N^\ks,.   \i\'aAWi.^<t  vkjc^ 
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sometimes  be  a  desirable  safcgfuard,  but  great  care  should  be  exercised  lest 
the  soil  should  be  so  loosened  in  constructing  the  drain  as  to  cause  the  curb 
to  drop  out  of  alignment.  Posts  and  trees  set  too  near  the  curbs  tend  to  break 
and  destroy  the  latter.  Fires  built  in  the  gutters  will  deface  and  will  seri- 
ously damage  granite  curb.  The  constant  blows  from  wheels  in  narrow  busi- 
ness streets  wilt  slowly  destroy  even  the  most  substantial  stone.  To  with- 
stand the  destructive  impact  of  wheels  curbs  are  faced  with  iron  at  certain 
places  in  the  streets  of  London,  and  a  concrete  curb  with  a  rounded  edge  of 
steel  has  been  patented  and  used  to  some  extent  in  this  country. 

The  municipal  engineer  must  seek  a  means  of  guarding  against  the  de- 
structive action  of  the  various  agents  referred  to,  and  at  the  same  time  he 
should  endeavor  to  avoid  an  expenditure  so  great  as  to  be  oppressive.  Where 
stone  can  be  readily  procured  the  writer  believes  this  to  be  the  best  material 
for  the  visible  portion  of  the  curbstone,  and  that  the  best  kind  of  stone  is 
granite  of  good  quality.  To  render  such  curbing  economical  it  should  have  a 
cross  section  of  moderate  size;  to  insure  its  stability  it  should  be  reinforced 
with  concrete.  For  '^esthetic  considerations  the  stone  should  be  sufficiently 
well  dressed  to  present  a  neat  and  uniform  face  and  top  surface.  Granite  has 
the  advantage  over  most  stone  of  looking  well,  even  if  somewhat  roughly 
faced. 

The  comparative  cheapness  of  concrete  should  lead  to  its  liberal  use,  and 
m  case  stone  is  difficult  to  procure  the  entire  curb  may  be  formed  of  concrete. 
Such  curb  will  never  convey  as  good  an  impression  as  when  formed  of  nat- 
ural stone,  nor  will  it  resist  the  wear  of  vehicles  as  well.  Concrete  curbing 
must  be  made  with  extreme  care,  and  with  the  best  materials,  but  concrete 
used  merely  for  adding  to  the  stability  of  a  stone  curb  need  not  be  of  better 
quality  than  that  employed  for  the  pavement  foundation. 

The  curbstone  should  have  a  thickness  at  least  equal  to  the  depth  of  the 
gutter  in  order  not  only  to  be  stable,  but  to  appear  so.  In  many  cities  abroad 
curbstone  of  as  great  a  thickness  as  12  inches  is  employed,  and  in  Washington 
curbstones  8  inches  thick  and  S  inches  deep  are  used.  The  occasional  use  of 
gutters  of  a  depth  of  8  inches  or  greater,  especially  at  receiving  basins,  might 
render  a  depth  as  small  as  8  inches  insufficient.  The  writer  is  opposed  to  the 
use  of  a  gutter  stone.  It  is  generally  an  unnecessary  e.xpense,  and  the  longi- 
tudinal joint  between  it  and  the  pavement  is  much  to  be  condemned.  In  nar- 
row and  heavily  traveled  streets,  every  longitudinal  joint  having  a  length  as 
great  as  one  or  two  feet  is  sure  to  become  a  rut  under  the  wheel  traffic. 

A  concrete  curb,  with  gutter  formed  in  one  piece,  is  admirably  adapted 
to  secure  stability,  but  is  open  to  objection  for  the  reasons  slated.  The  end- 
joints  of  curbstones  should  be  so  cut  as  to  look  well  from  the  top  and  front. 
They  should  be  substantially  square,  but  need  not  be  cut  precisely  so  for  the 
entire  tJiickness  of  the  stone.  In  Liege,  in  Belgium,  the  curbstones.  7^  inches 
in  width,  are  tongued  and  grooved  at  the  ends,  and  a  similar  construction  is 
seen  in  front  of  the  Public  Library  in  Boston.  It  is  needless  to  say  that  such 
construction  is  merely  an  oddity,  and  is  an  unnecessary  expense.  The  Liege 
curbstone  is  an  interesting  example  of  the  development  of  one  detail  of  street 
construction  with  the  neglect  of  others  of  greater  importance ;  for  in  that  city, 
the  sidewalks,  like  the  roadway,  are  paved  with  cubes  of  stone  4^  inches  on  a 
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side,  concerning  which  a  writer  pathetically  remarks:  "One  could  wish  him- 
self shod  in  iron  to  escape  the  discomfort  and  pain  caused  by  the  inequality 
of  these  torturing  cubes." 

In  setting  the  curhs  it  is  well  to  keep  the  ends  from  actual  contact;  for 
this  purpose  strips  of  hoop-iron  can  be  temporarily  inserted  between  the  ends 
of  the  curbs  as  they  are  set. 

Specimen  curbs  should  be  placed  on  exhibition  and  referred  to  in  the 
specifications.  The  pattern  curbs  should  be  dressed  in  every  respect  in  ac- 
cordance with  what  the  evigineer  desires,  and  with  due  regard  for  what  is 
practically  attainable  without  excessive  cost. 

The  foundation  of  the  curb  should  be  of  concrete,  having  a  depth  of  6 
inches.  The  depth  of  the  curb  should  be  such  that  the  concrete  under  it  will 
be  nearly  continuous  with  that  under  the  street  pavement. 

The  concrete  [ilaced  behind  the  curb  should  have  a  thickness  of  6  inches, 
and  should  be  brought  to  a  level  surface  of  about  3  or  4  inches  below  the  sur- 
face of  the  sidewalk.  The  layer  of  concrete  under  the  pavement  will  then 
pass  beneath  and  up  behind  the  curbstone,  affording  an  excellent  support  at  a 
moderate  cost,  a  cubic  yard  of  concrete  making  foundation  and  backing  for 
about  30  feet  of  curb.  Concrete  should  have  a  slight  excess  of  mortar,  and 
should  be  composed  of  hydraulic  cement,  sand  and  stone  in  small  pieces.  It 
will  then  be  possible  to  consolidate  it  without  disturbing  the  alignment  of  the 
curb.  A  mold  should  always  be  formed  for  the  concrete.  For  that  beneath 
the  curb  a  piece  of  6  by  6-inch  timber,  placed  in  front  of  tlie  bed,  answers  verj 
well,  and  can  be  removed  when  the  concrete  is  set.  Boards,  I  inch  thick,  and 
left  permanently  in  place,  can  be  vised  for  shaping  the  back  of  the  concrete. 
Where  a  street  is  to  be  repaved  the  old  curb  may  often  be  used  to  advantage 
in  place  of  boards  for  backing  the  concrete. 

The  lengths  of  the  individual  pieces  of  stone  should  not  be  less  than  3^ 
feet.  Contractors  usually  furnish  stones  considerably  longer  than  this,  as 
the  labor  of  dressing  joints  is  thereby  reduced. 

The  appearance  of  street  corners  is  much  helped  and  vehicle  traffic  is 
facilitated  by  the  use  of  circular  curb  of  large  radius.  The  writer  for  several 
years  used  a  radius  of  5.73  feet,  which  gave  a  length  of  curve  of  a  tenth  of  a 
foot  for  each  degree  of  center  angle.  This  radius  has  more  recently  been  in- 
creased to  8  feet. 

The  numerous  driveways  crossing  the  sidewalks  should  have  small,  cir- 
cular corners.  For  these  a  radius  of  about  2  feet  is  a  convenient  one.  Where 
streets  are  not  laid  out  on  a  rectangular  system  the  angles  which  the  curb 
lines  make  with  one  another  should  be  carefully  measured  in  advance,  and  in 
all  cases  the  circular  curb  should  be  cut  to  the  proper  length  to  join  the  tan- 
gents neatly. 

In  the  city  of  Albany,  N.  Y.,  an  eflfort  has  been  made  for  several  years  to 
improve  the  quality  and  to  increase  the  stability  of  the  curb.  The  resulting 
appearance  of  the  streets  has  been  a  source  of  satisfaction  to  the  property- 
holders  as  well  as  to  the  city  engineer. 

About  forty-seven  miles  of  curbstone  have  been  laid  with  concrete  foun- 
dation. None  of  this  curb  exceeds  15  inches  in  depth,  yet  its  alingment  is 
much  better  than  that  of  the  former  20-inch  cvtrb  otv  sa.tv4  ^oww^^.'a.Xvo'cv.   '^>cvt 
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granite  curb  was  laid,  on  cone 
inches  deep,  costing  $1.25  per  foot 


,  ,'5^'^^H^'j  ^i3s  kept  its  height  and  alignment  very  well.    '] 
>*^#ijU-'^*^ai"d  curb  is  now  6  Indies,  the  depth  remaining  12  i 


in  1889.  It  was  5  inches  thick  and 
The  sub-soil  was  blue  clay,  yet  the 
The  thickness  of  the  stand- 
iiches.  About  5^  miles  of 
while  thirty  miles  of  the  6  by  12-inch 


the  5-iiich  granite  curb  have  been  laid 
granite  curb  arc  now  in  place. 

The  granite  curb  as  quarried  costs  about  22  cents  per  lineal  foot,  deliv- 
ered in  Albany,  coming  by  rail  from  \'ermont  and  New  Hampshire.  Contrac- 
tors have  often  laid  it  at  prices  too  small  to  afford  any  profit,  making  up  their 
loss  on  other  items.  Thus,  in  1897,  9.16  miles  of  6  by  12-inch  granite  curb 
were  laid  at  an  average  price  of  39  cents  per  linea!  foot  for  straight  curb  and 
47.7  cents  for  circular.  This  year  7.62  miles  of  the  standard  curb  have  been 
laid  at  an  average  price  of  52.5  cents  per  foot  for  straight  and  76.4  cents  for 
circular.    The  above  prices  include  concrete  and  all  incidental  work. 

Under  the  laws  of  tlie  State  of  New  York  ail  curbstones  used  by  a  muni- 
cipality must  he  dressed  within  the  limits  of  the  State.  Practically  this  re- 
quires all  granite  curb  to  be  dressed  within  the  city.  The  result  in  Albany  has 
been  a  favorable  one.  The  employment  of  citizens  has  met  with  popular  ap- 
proval. The  opportunity  of  purchasing  curb  in  its  rough  state  is  not  con- 
fined to  one  or  two  quarries,  whereas  the  mimbcr  of  quarries  turning  out 
dressed  curb  is  very  limited.  The  cost  of  tlic  curb  to  the  contractor  has  there- 
fore been  materially  lessened  since  the  passage  of  the  law  referred  to. 

In  conclusion,  t!ic  writer  would  urge  that  substantial  and  han<lsonie 
curbstone  be  used  on  all  well  paved  streets.  Without  such  curbing  the  best 
pavement  looks  somewhat  inferior,  and  may  be  compared  to  a  poorly  framed 
painting.  Civic  pride  can  only  be  aroused  and  municipal  improvement  can 
best  be  insured  by  special  attention  to  those  details  that  appeal  most  directly 
to  the  eye,  and  a  proper  curbstone  is  not  an  insignificant  detail. 
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PRACTICAL  STONE-CUTTING— XVL 


PLATE  15. — PInn  Section,  etc.,  of  a  circular  wall  eml  steps  in  a  stoop,  or  an  entrance  to 
a  doorway,  the  wall  lo  be  covcretl  with  coping  in  two  pieces  jointed  as  shown 
in  the  accompanying  plan. 


Mil  prulik-m  prt-seutt'd  in  this  plate  is  very  similar  to  tliat  given  in 
the  two  preceding.  The  plan  cniTfcs  are  again  taken  quarter 
circles,  but  drawn  w  ith  a  radtns  ni  greater  length  than  that  made 
use  of  in  I'late.s  13  and  14.  This,  of  course,  increases  the  length 
of  the  wall  cnrves  as  well  as  that  of  the  coping;  the  length  of  the  latter 
being  too  great  to  admit  of  its  l)eing  made  in  one  piece  as  in  the  problem 
preceding  this. 

Ihe  problem  n«nv  to  he  explained  is  one  to  which  we  may  again  apply 
the  Tangent  svstem — that  is.  the  molds  may  be  developed  by  means  of  the 
system  as  taught  by  the  teachers  of  the  Tangent  school.  It  is  our  intention  to 
give  in  plates  to  follow  later,  several  examples  in  which,  owing  to  the  condi- 
tions laid  down  in  the  plan,  and  the  desired  height  of  the  rail  above  the  string 
piece,  the  system  in  tjueslion  camiot  be  applied  or  made  use  of  in  order  to 
tlevelop  the  several  molds,  etc..  retjuired  to  form  the  stones.  Hence  the 
advi.sability  of  having  a  system  which  nut  only  saves  material  over  that  of 
the  other,  but  wbicli  may  be  adapteil  to  any  condition  or  problem  which  may 
he  met  with  in  practical  handrailing. 

In  this  and  the  five  following  plates,  we  pnr]H)se  explaining  the  method 
by  means  of  which  the  face  molds  may  he  developed  as  required  in  order  to 
fonn  the  ashlar  of  the  well,  together  uitli  an  ex))lanat!on  of  the  two  methods 
(the  Tangent  and  rrismoidal),  by  means  of  which  the  pieces  of  coping  may 
be  formed. 

In  Fig.  I  t )  shows  the  center  with  nhich  the  plan  curves  may  be  drawn. 
The  concave  and  convex  face  lines  of  the  co|)ing  are  shown  re.«;pectively  in 
R-L-Y  and  J-^f-Q.  The  face  lines  of  the  wall  are  shi>wn  in  i-l-q.  tlie  con- 
cave;  and  i-4-h.  the  convex.  The  tangents  to  the  ]>oints  .A-C-E  at  which 
joints  are  desired  are  given  in  A-l'-C,  etc.  The  ])lans  of  the  steps  Nos.  1-8  are 
shown  in  i-i'-2'-2.  etc.  The  treads  and  rise  of  these  are  taken  respectively  as 
12 J  anfl  6^  inches. 

At  the  lower  portion  of  l-'ig.  3  is  shown  the  section  at  the  center  line  of 

sttvop  I  the  steps  are  shown  in  Xos.  I  to  8.     For  simplicity  the  risers  are 

ken  as  platie  surfaces.     They  may,  however,  contain,  any  form  of  molded 

contour  without  in  any  manner  affecting  the  develnpments.  as  in  all  cases  it 

is  the  riser  lines  as  given  in  the  plan,  which  are  made  use  of  in  the  developed 
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drawings,  the  molded  contour  of  the  steps  being  added  after  the  projections 
may  have  been  made. 

We  have  again  taken  the  pitch  Une  A-E  of  Figs.  2  and  3  as  parallel  with 
the  nose  line  1-8  of  the  steps,  and  that  at  the  joint  over  A  the  coping  joints 
up  to  a  "level"  coping,  the  top  bed  of  which  is  at  a  height  3'-io"  above  the 
ground  line.  The  thickness  of  the  coping  is  taken  as  8  inches.  The  total  rise 
of  the  coping  is  shown  in  A-B,  and  etjuals  2'-2i" — tliat  is,  the  coping  in 
going  around  the  curved  plan  rises  the  height  as  given  in  A-L».  This  rise  may 
be  ascertained  as  follows :  First,  in  Fig.  3  at  the  desired  height  above  (in  this 
case  3'-8")  and  parallel  with  the  ground  line  produce  the  center  line  M-F  of 
the  level  coping.  Then  at  right  angles  with  the  groutid  line  frotii  A-K  of  the 
plan,  produce  lines  A-A,  E-E,  as  shown.  Then  from  A  of  Fig.  3  parallel 
with  the  noselinc  1-8  of  the  steps,  draw  A-E.  This  gives  the  pitch  line  of  the 
coping,  and  the  heiglit  of  E  above  F  gives  the  rise  of  the  coping. 

In  Figs.  I'Z  is  shown  the  method  by  means  of  which  the  rise  of  the  cop- 
ing may  be  ascertained  over  any  portion  of  the  plan.  That  of  the  lower  piece 
of  coping  is  given  in  E'-Z ;  that  of  the  upper  piece  in  Z-E.  The  method  has 
already  been  explained  in  a  preceding  chapter  so  that  a  repetition  is  unneces- 
sary. 

It  may  be  noted  that  the  length  of  the  curve  A-C  of  t!ie  plan  is  greater 
than  that  of  C-E.  The  reason  of  this  is  that  had  the  center  curve  been  divided 
into  equa!  parts,  the  coping  would  be  of  unequal  lengths — that  is,  the  length 
of  the  upper  piece  would  he  much  greater  than  that  of  the  lower  piece.  The 
object  should  be  to  have  the  coping  in  two  places  of  equal  length.  This  mav 
be  attained  if  the  center  falling  line  be  developed  and  divided  into  two  equal 
parts ;  or,  as  the  case  may  be,  into  as  many  equal  parts  as  there  may  be  pieces 
of  coping  in  the  wall.  Then,  transferring  to  the  plan  as  at  A-C,  C-E,  the 
lengths  of  the  developments  thus  obtained,  the  coping  may  be  jointed  in  pieces 
of  equal  length  in  the  wall. 

We  explained  in  a  preceding  chapter  "the  coping  at  the  upper  joint  sur- 
face may  meet  either  a  ramp  or  an  inclined  piece."  What  is  meant  may  be 
seen  in  P-C-D-Q  of  Fig.  3.  which  is  an  elevation  of  the  "inclined  piece,"  while 
in  P-Q-H-I  is  shown  the  elevation  of  a  "ramp  piece,''  the  curves  of  which  are 
drawn  with  center  G.  In  a  problem  such  as  the  one  here  presented,  a  "ramp" 
is  tiie  means  generally  employed  for  connecting  at  the  upper  joint  surface  the 
"twisted'-  with  a  "level''  piece  of  coping.  C.  H,  Fox, 
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T  a  meeting  of  the  English  Archilcctura!  Asscx-iatioti  in  January, 
Mr.  Beresford  Pite  gave  an  illustrated  lecture  on  this  subject. 
Mr.  rite  declared  that  it  would  he  itnpossihte  for  him  to  covcrl 
the  suhject  with  any  thoroughness  in  one  lecture,  and  he  could 
only  relate  what  struck  him  most  forcibly  when  he  visited  Palestine.  The 
lecturer  then  showed  how  the  architectural  interests  of  Palestine  began  with 
caves  and  rock  tomhs,  cisterns  and  oil  an<l  wine  presses,  and  then  the  build- 
ings. The  variety  of  influences  which  passed  over  the  land  in  its  early  his- 
vory  had  its  effect  on  the  people  and  their  work.  Begiiuiing  with  Kg>'ptian 
influence,  they  came  to  periods  when  Phoenician.  Assyrian.  (incco-Roman 
and  Roman  styles  could  be  tracerl.  Then  the  history  of  the  country  became 
obscure  as  ihey  passed  through  dark  ages  to  the  .\rab  period  The  years  of 
crusading  followed,  dotting  Palestine  with  interesting  examples  of  Medi'ajval 
art.  Turkish  sway,  too,  had  left  its  memorials,  aiul  as  landmarks  of  modem 
work  antl  travel  some  buildings  presented  the  strong  characteristics  of  the 
(jothic  Revival.  Apart  from  the  artistic  and  hisloiic  periods  there  was  the 
material  to  be  considered.  The  building  material  most  ready  to  hand  was  a 
hard  limestone,  difficult  to  work  and  offering  little  opportunity  for  orna- 
mentation. The  soil  of  the  land  was  poor  and  yielded  but  scanty  crops  of 
coarse  grain,  .so  that  when  seeking  to  copy  from  nature  the  native  tniitate<l 
the  heaviness  of  his  surroundings.  The  country  was  also  the  seat  of  endless 
wars  and  disasters,  Mt  that  durability  and  not  beauty  was  the  great  aim  of 
those  engaged  in  architecture.  The  lecturer  then  gave  some  practical  hints 
to  those  who  might  have  to  design  for  buildings  in  Palestine.  The  consider- 
ation of  aspect  was  most  important,  it  was  always  well  to  avoid  an  eastern 
aspect,  and  near  Jerusalem  itself  it  was  advisable  to  turn  the  building  away 
from  the  road  because  of  the  quantity  of  dust,  which  was  terrible  during  the 
hot  months  when  there  was  a  drought  of  water  There  were  only  two  wells 
in  Jerusalem,  and  the  city  was  wholly  dependent  on  the  rainfall  for  its  supply 
of  water.  In  the  absence,  therefore,  of  a  water  supply  tl;e  cost  of  water  had 
to  be  seriously  considered.  If  water  ran  out  during  building  operations  it 
meant  an  increase  in  the  cost  of  construction.  It  was,  therefore,  necessary  to 
begin  building  operations  by  constructing  and  excavating  a  cistern  for  the 
season's  rainfall,  thus  providing  against  the  drought  which  would  certainlv 
arise  during  the  hottest  months.  There  was  an  absence  of  any  system  of 
drainage,  and  no  kind  of  cesspit  could  be  properly  adopted  becatise  of  the 
hardness  of  the  rock  and  the  small  depth  of  earth  which  covered  it. 

When  designing  a  building  the  arrangements  for  heating  liad  hardly  to 
be  considered.  Mreplaces  resemltling  those  of  the  Western  nations  were  tiol 
generally  used.  In  buildings  established  for  the  protection  of  Russian  sub- 
j'ccts  Mr.  Pite  said  he  noticed  more  attention  had  been  paid  to  the  heating  of 


STONE. 


1 29 


the  building,  ami  stuve*  had  often  been  adopted.  The  carriage  of  materials 
was  a  most  ini])ortant  item  wlien  doing  work  in  the  iiast.  The  railway  could 
only  carry  coal,  so  that  it  was  impossible  to  send  up  heavy  material  in  large 
quantities.  Camels  were  the  beasts  of  burden.  In  order  that  foreigners  might 
erect  a  building  of  any  size  a  royal  firman  from  ConsLatitinople  was  necessary, 
and  even  when  tin's  Imperial  permission  had  been  obtained  the  local  authori- 
ties had  to  be  pacified  and  a  liberal  amount  of  backshish  expended  before 
operations  could  be  coitimcitccd.  If  mosipies  were  in  the  vicinity  of  the  site 
the  permission  was  more  tliffieuk  to  ohtain,  the  religious  traditions  and  super- 
stitions of  the  case  hearing  an  important  part  in  the  negotiations.  There 
seemed  to  be  no  builder,  and  consequently  no  contractor,  in  Jerusalen.i :  but 
still  the  lecturer,  with  the  assistance  of  a  Genuan  arcliitcct  resident  in  Jeru- 
salem, had  overcome  such  difficulties.  Plans  made  in  London  had  been  car- 
ried out  with  the  utmost  accuracy.  The  workmen  would  only  recognize  one 
master,  ami  thus  the  man  who  gave  the  orders  must  also  have  the  paying  of 
the  men  engaged  on  the  job.  There  was  an  entire  absence  of  sand  for  build- 
ing purposes,  but  a  good  supply  of  lime  was  to  he  obtained. 

Mr.  f'ite  then  gave  a  list  of  the  prices  charged  for  work  in  Jerusalem : 

Roofing. — Tiles  came  from  Marseilles  and  cost  25  francs  per  i.ooo.  The 
work  was  wired  to  battens;  rewiring  was  necessary  every  ten  vears. 

Bricks. — The  l»est  were  foreign,  the  native  ones  were  worth  nothing. 
Bricks  cost  from  7  to  12  francs  per  too  ( ».  c,  4/.  to  5/.  per  1000). 

Paving  Tiles  cost  from  6  to  H  francs  per  square  metre. 

Timber." — .Alxjut  five  times  the  cost  paid  at  liome. 

Building  cost  for  cubing  about  12  francs  per  cubic  metre,  about  10  francs 
for  foundations,  and  cisterns  10  francs. 

Lime  costs  about  one-twelfth  of  whole  building;  lime  costs  about  one- 
fifth  of  cost  of  wall,  including  probably  plastering;  for  girls'  school  (not 
plastered),  one-seventh  to  one-eighth. 

Walling. — Stones  for  inner  side  i  piastre  each,  for  outer  side,  hewn,  2 
piastres  each.  Lime.  5  to  6  piastres.  Wages  and  hauling,  10  piastres,  or,  in 
all,  12^  francs  per  S(j;uare  metre.  In^undation  walls.  10  to  11  francs,  above 
ground,  1410  j6  francs:  partition  walls,  10  francs;  dolma  walls,  ;.  c.  wooden 
framework  filled  with  framing,  6  francs;  vaulting.  8  francs — all  per  square 
metre. 

Various  Details. — Fai;ade  stone,  100  pieces,  from  lo  to  14  francs.  Exter- 
nal pointing,  4  franc  per  square  metre.  Corner  stones  or  quoins,  2  francs 
each.  Lintels  and  cornices,  3  francs  per  lineal  metre,  or  40  francs  per 
door  and  window  opening.  Plastering.  i|  to  2  francs  per  square  metre. 
Cementing  new  cisterns,  3^  to  4  francs.  Plastering  ceiling,  2^  francs.  Tile 
roofs,  including  wood,  labor,  nails,  etc.,  12  francs;  with  heavier  woodwork, 
15  francs.  Carpentry  for  window,  glazed,  painted  and  fixed,  50  francs.  Per 
internal  door  complete,  50  francs ;  per  pair  of  shutters  cumplete.  40  francs. 
Iron  bars  fixed,  \  franc  per  kilo.  Girls'  school,  Jerusalem,  including  boundary 
wall,  gate-house  and  cistern,  and  clearing  site,  about  12  francs  per  cubic 
metre.     Not  plastered. 

In  the  discussion  that  followed  the  lecture.  Mr.  .\.  C.  Dickie  said:  The 
more  modem  Jerusalem  had  really  few  attracUve  kaVwies  ^?,  xt^^aLtvifees*.  ^\^«L 
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construction  of  buildings.  New  settlements  were  springing  up  outside  the 
walls  of  the  old  city,  and  German  shops  were  being  opened.  One  of  these 
settlements  or  villages  had  become  famous,  inasnnich  as  old  and  empty  petro- 
leum tins  had  been  largely  employed  in  its  construction.  The  Kaiser's  visit 
to  the  Holy  Land  would  long  be  remembered  liy  those  interested  in  the  an- 
tiquities and  V)eauties  of  Palestine.  Prior  to  the  Kaiser's  visit  to  Jerusalem, 
when  the  authorities  were  trying  to  improve  the  look  of  streets,  etc..  several 
acts  of  vandalism  were  committed.  Although  the  streets  were  tlien  said  to 
present  a  cleanly  appearance,  it  was  hardly  true,  as  the  refuse  and  dirt  of  the 
principal  streets  were  merely  swept  into  the  smaller  and  less  frequented  ones. 
Where  old  gilt-work  in  mosques  had  become  dull,  a  little  yellow  paint  was 
used  to  restore  (such  was  the  taste  of  the  Turk)  its  first  charm. 
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\  CCORDING  to  the  report  made  by  Prof.  Boyd  Dawkins  in  Decem- 
ber last  on  the  borings  for  coal  at  Ropersole,  in  Kent,  England,, 
which  have  been  in  progress  ever  since  1897,  the  result  of  the 
undertaking  should  soon  be  known,  says  the  "Colliery  Guard- 
of  London,  At  that  time  they  had  penetrated  to  a  depth  of  over  1,400 
feet,  and  "the  question  of  the  thickness  of  the  strata  which  intervene  between 
the  bottom  of  the  borehole  and  the  ridge  of  coal  measures  and  pre-coal  meas- 
ure rocks,  can  only  be  answered  by  the  experience  at  Dover,  coupled  with  the 
general  thinning-off  of  the  oolites  to  the  north.  At  Dover  they  are  159  feet 
thick.  Here  they  are  probably  thinner."  The  borings,  which  have  been 
carried  out  with  the  Davis  calyx  drill,  have  now  reached  the  depth  of  1,530 
feet. 

It  is  interesting  to  note  that  through  the  whole  boring  of  between  1,300 
and  1,400  feet  it  was  found  necessary  only  to  reduce  the  diameter  of  the 
boring  from  9  to  8  inches,  white  the  whole  depth  mentioned  was  carried  down 
absolutely  perpendicularly,  confirming  the  assertion  of  the  patentee  that  it 
was  impossible  to  make  a  crooked  bore  when  using  the  calyx  drill. 

The  Davis  calyx  drill,  while  designedly  for  use  in  prospecting  for  coal, 
ores,  etc.,  has  special  features  that  recommend  it  for  light  work  in  stone,  slate 
and  marble  quarries,  and  in  the  division  of  large  blocks  that  have  been  taken 
out  by  the  blast  or  the  plug  and  feather  process.  For  such  interest  as  it  may 
have  in  these  respects  to  our  readers,  we  feel  warranted  in  describing  it 
herewith.  It  is  described  as  an  ingenious  application  of  the  principle  of  the 
stonemasons  chisel  to  a  rotary  drill,  a  chipping  action  being  exerted  by  the 
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hardened  steel  teetli  which  form  the  cutting  edge  of  the  bit.  Tn  the  use  of  the 
ordinar>-  form  uf  drill  the  wholf  of  tlie  rock  embraced  by  the  area  of  the 
well  has  to  be  sufficicatly  broken  up  to  ailniit  of  its  being  removed  by  the  sand 
pump:  the  calyx  drill,  on  the  other  hand,  results  in  the  cutting  only  of  an 
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FIG.  l.-DRILL    AT    KOPERSOLE    FARM.     KENT.     WITH     CORES     OF 
FLINT  0  INCHES  IN  DIAMETER. 
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annular  channel,  and  there  is  far  less  detritus  to  be  extracted,  it  being  chiefly 
in  the  form  of  core. 

Some  of  the  principal  advantages  which  this  drill  seems  to  possess 
are  as  follows :  The  core  produced  by  the  cutter  can  be  grabbed  at  will ;  when 
cut  away  from  the  parent  rock  the  chips  cannot  he  driven  back  into  the 
crevices  of  the  wall ;  the  teeth  of  the  drill,  when  subjected  to  great  pressure. 
sink  vertically  into  the  rock :  the  slow  rotary  movement  of  the  drill  rods  con- 
serves the  energy  with  which  the  cutter  i?  worked ;  and  no  chips  are  ever 
washed  over  the  surface. 

One  of  the  achievements  of  the  caly.x  drill,  during  its  employment,  was 
the  boring  of  loi  ft.  in  a  lo-hour  shift  at  the  Ropersole  farm,  Kent,  where  the 
coal  borings  are  proceeding  at  the  present  time.  The  result  of  this  piece  of  work 
was  the  extraction  of  the  9  inch  cores  shown  in  illustration  of  the  apparatus  in 
Fig.  I.  The  value  of  this  special  drill  has  been  proved  in  several  other  parts 
of  the  world,  as  is  testified  by  the  reports  made  upon  it  by  Government  offi- 
cials. In  the  annual  repc^rt  of  the  Secretary  of  Mines  of  Victoria  for  1894,  it 
was  stated  that  "the  cost  of  boring  has  been  considerably  reduced  since  the 
use  of  the  Davis  calyx  boring  machine  has  been  employed  in  this  class  of 
work."  The  work  was  the  search  for  cnal  in  different  districts.  Four  bores 
were  put  down  with  this  drill  to  a  depth  oi  abovvl  2,3'?,4  \ee\.,  VVvt  v^ex^.^^  cc>s\ 
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of  which  came  out  at  about  6s.  oitl.  per  foot.  In  the  younger  colony  of 
Western  Australia  also,  the  caly.x  <lrill  has  been  extensively  fitiployed.  and.  so 
far  as  reports  are  received,  with  very  satisfactory  results.  In  1895,  for  in- 
stance, eight  bores  were  [uit  down  with  the  dritl  to  an  aggregate  depth  of 
4,574  feet,  the  cost  of  the  work  being  .^^uhstautiallx-  reduced  compared  with 
the  use  of  olhcr  machines.  In  connectidu  nilh  the  operations  in  \  ictoria  in 
1895  a  5^-i!ich  cutter  was  employed  with  other  calyx  connections  attached  to 
the  ordinary  driM-ri>d.  (hie  of  the  iiores  was  cut  at  the  rate  of  3  feet  per 
hour,  another  at  the  rate  of  4  feet  per  hour;  iix  another  8  feet  were  bored  in 
one  hour  and  forty  minutes,  or  at  the  rate  of  5  feet  per  hour.  At  an  exhaust- 
ive trial  which  was  n;ade  of  thi*' drill  in  coiuiection  with  the  exploitation  of 
coal  measures  in  the  colony  ai  X'ictoria  the  sui)erinlcndiug  officer  stated  that 
a  reduction  of  50  per  cent,  in  cost  was  obtained.  coni]>aring  this  with  the  best 
<lrills  being  employed  in  the  same  localities.  The  Jeetho  \'alle\  Colliery 
t'ompany  in  using  one  of  the  calyx  drills,  states  with  the  bf)re  running  to  a 
depth  of  nearly  800  feet,  the  cost  of  the  lioring  amounted  lo  3s.  3d.  per  foot, 
and  the  tota!  cost  of  the  npcration  to  3s.  8d.  per  foot  w'orked.  In  connection 
with  the  Juni!)unna  cnahniuitig,  during  a  fourteen  months'  exploitation,  some 
five  bores  were  j^ut  down,  varying  from  t^jj  to  i.ioo  feet,  the  cost  of  the 
latter  coming  out  at  a  trifle  un<ler  2$.  per  foot  for  the  whole  depth,  inclusive 
of  labor,  erecting,  removing  and  cost  of  fuel.  The  bores  were  4  inclies  in 
diameter.  The  3-inch  core  shown  in  Fig.  2  consists  of  conniact  sandstone, 
v\'hich  was  cut  b)'  Iiand  power  by  the  cal\'x  drill,  at  a  depth  ot"  700  feet  at 
(iippsland,  \  ictoria.  The  illustration  represents  the  actual  size  of  the  core 
raised. 

So  mucli  this  calyx  drill  has  accomplished,  and  from  a  jioint  of  view  <»f 
economy  it  is  undoubtedly  a  great  acquisition  to  the  inihistrial  world.  In 
recent  years  so  much  depends  on  the  economic  saving  whicli  can  be  effected 
by  new  inventions — in  fact,  the  success  of  any  innovation  may  be  said  to  rely 
ahnost  wholly  on  the  proportionate  cost  of  the  apparatus  to  the  ultimate 
result  in  comparison  with  other  and  previous  devices.  Other  things  being 
equal,  a  saving  in  the  ultimate  cost  of  production  is  the  deciding  factor,  and 
this  saving  the  calyx  drill  apjjears  to  have  elfected. 

As  an  auxiliary  for  prospecting  for  coal  the  caly.v  tlrill  claims  several 
advantages.  It  supplies  the  thickness  of  the  seam  to  the  eighth  of  an  inch. 
It  indicates  also  the  "dip"  and  "rise"  of  the  measures,  which  is,  of  course,  an 
important  item,  while  the  disadvantages  which  have  accompanied  other  drills 
of  failing  lo  preserve  intact  the  core  of  coal  has  been  overcome,  and  a  com- 
plete core  of  coal  is  raised  to  t!ie  surface  by  the  new  drill.  On  the  occasion  of 
a  visit  of  Mr.  R.  A.  Townsend  to  t!ie  scene  of  the  boring  in  F.ltham,  Kent, 
he  states  that  "the  tool  was  working  in  die  gault  stratum,  a  particularly  fine 
soapy  clay,  whicli,  with  the  percussion,  would  cause  'clogging  and  'caving.'  " 
The  calyx  drill,  however,  "is  capable  of  cutting  the  very  soft  as  well  as  very- 
hard  rocks.  It  does  its  work  rapitlly,  because  it  docs  not  displace  the  material 
representing  the  whole  area  of  the  cross  section  of  bore,  cutting  as  it  does  only 
a  small  fraction  of  this  area  in  the  form  of  an  annular  ring  less  than  an  inch 
in  gauge;  the  remaining  portion  of  the  area  is  represented  by  a  core  passing 
into  a  suitable  core-barrel  as  the  tool  progresses  downward.     The  drill  is 
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rotated  instead  of  a  lift  and  drop,  as  in  the  |)ercussion  drills.  The  drill  rods 
are  hollow  or  tulmlar.  and  water  is  forced  down  these  to  the  points  of  the 
cutting-  bit  and  answers  the  donhle  pnrjxosc  uf  keeping  down  the  temperature 
of  the  steel  cutters  and  of  carrying:  upward  tlie  cuttings  to  the  top  of  a  recep- 
tacle, into  which  all  debris  lodges,  at  from  40  to  60  feet  above  the  bottom  of 
the  bore  as  it  progresses  downward."    The  action  of  the  tool  being  rotary,  it 
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FIG.    2.-A   3-INCH    CORE    OF   STRONG  COMPACT   SANDSTONE,    CUT    DV    HAND 
POWER  AT  A  DEPTH  OF  700  FEET. 

is  silent,  and  all  jarring  is  avoided  while  at  work.  It  is  also  fitted  with  an 
under-reamer,  the  use  of  which  enables  tlie  operator  to  carrj'  down  iron  casing 
pari  passu  with  the  descent  of  the  drill,  with  the  lower  end  of  such  casing  so 
close  to  the  cutting  bit  as  to  make  caving  impossible. 

The  construction  of  the  uiuler-reanier  mentioned  alx)ve  is  so  arranged 
that  it  can  be  easily  contracted  or  expanded  at  will  by  the  operator.  When 
lowered  through  the  casing  the  teeth  are  allowed  to  expand ;  the  top  barrel  of 
the  undcr-reanier  tlien  falls  into  place,  which  locks  the  teeth  in  theiir  required 
position.  At  the  upper  part  of  the  luider-reamer  is  a  series  of  rings  to  suit 
the  diameter  of  the  chief  cup,  required  to  hold  the  cuttings,  as  well  as  to  act 
as  a  guide  to  keep  the  borehole  perfecd)-  straight.  The  rotary  motion  is  pro- 
duced by  means  of  tlie  boring  rods  in  the  usual  way,  and  a  jet  of  water  is 
thrown  on  to  each  tooth,  which  washes  the  debris  into  the  chip  cup,  as  when 
boring  with  an  ordinary  caly.x  cutter.  The  small  number  of  working  parts 
of  which  the  reamer  is  composed  enables  it  to  be  ^ery  easily  kept  in  order. 
The  teeth  are  easily  sharpened,  set  and  got  into  position.  Where  found 
advisable  the  boring  and  reaming  can  be  carried  ou  al  ov\e  atw^  \X\e.  s'Mxvt  Vvvsve., 
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the  iiiider-reamer  being  attached  to  the  Ixjring  rods  directly  above  the  chip 
cup. 

The  Davis  bit  or  cutter  consists  of  a  cyUndrical  metallic  shell,  the  lower 
end  of  which  has  been  formed  by  a  process  of  gulleting.  into  a  series  of  long, 
sharp  teeth,  the  design  of  which  is  quite  novel.  These  teeth  are  set  in  and  out 
alternately;  those  having  outward  set  drill  the  hole  just  large  enough  to  allow 
the  apparatus  freely  to  descend,  yet  not  so  large  as  to  cause  any  deflection 
from  the  true  line,  the  inwardly-set  teeth  dress  down  the  core  to  such  diam- 
eter as  will  admit  the  body  of  the  cutter  to  pass  over  it  without  binding.  The 
resharpcning  consists  in  merely  dressing  up  the  teeth  on  an  anvil,  like  so 
many  pick-points.  The  drill  rods  are  connected  to  the  core  barrel,  by  means 
of  a  reducing  plug,  which  also  serves  to  close  the  lower  end  of  the  calyx.  This 
latter  is  a  long  tube  or  series  of  connected  tubes  located  above  the  core  barrel, 
to  which  it  is  equal  in  diameter.  It  also  encircles  the  lower  drill  rods  between 
which  and  itself  there  is  a  considerable  space ;  at  the  upper  end  it  is  kept  con- 
centric with  the  drill  rods  by  means  of  a  centering  device. 
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THE  BUSINESS  OUTLOOK 

THE  reports  of  the  commercial  agencies  are  to  the  effect  that  the  business 
for  the  past  month  was  by  far  the  greatest  ever  known  for  February. 
Clearing  House  exchanges  were  about  $7,000,000,000,  against  $5,567." 
553,844  last  year,  and  54.2  larger  than  in  1 892.  In  all  the  years  of  weekly 
commercial  reporting  there  has  been  no  other  week  in  which  the  reports  from 
all  parts  of  the  country  have  been  so  good  as  the  first  week  of  March.  More- 
over, during  the  last  week  of  February  there  was  a  general  advance  in 
wages  immediate  or  prospective.  Iron  works  at  Pittsburg  and  in  the  Valleys 
set  the  pace  which  the  Pennsylvania  Steel  Company,  with  6,000  hands,  and 
the  Sparrow's  Point  Works,  with  2,000,  and  the  great  tin  plate  combination 
with  many  establishments  have  followed.  At  most  points  an  advance  of  in 
per  cent,  or  more  was  entirely  voluntary.  It  has  averaged  5  to  10  per  cent. 
in  tin  plate  works,  and  about  10  per  cent,  in  other  cases,  and  as  it  affects  much 
over  100,000  hands  it  will  add  greatly  to  the  purchasing  p>ower  of  the  wage 
earners. 

The  return  of  failures  in  Februan,-,  while  showing  larger  liabilities  than 
in  January,  are  highly  encouraging.  A  rather  unusual  number  of  large  fail- 
ures in  scattered  branches  of  manufacture  has  swelled  the  aggregate,  includ- 
ing onfc  concern  for  $1,000,000  in  electrical  apparatus,  but  in  nearly  all 
branches  the  statement  indicates  a  remarkably  healthy  condition  in  spite  of 
these  failures,  while  in  trading  the  defaulted  liabilities  are  smaller  than  in 
January  or  any  previous  winter  month  for  six  years  past.  Prices  have  also 
shown  a  marked  advance,  specially  in  iron  and  steel  products. 

Another  indication  of  the  general  wave  of  prosperity  has  been  found  in 
the  reports  received  by  New  York's  State  Factory  Inspector  from  his  depu- 
ties. During  the  months  of  December,  January  and  February,  9,600  inspec- 
tions were  made  by  them,  and  of  this  number  373  were  found  to  be  new  firms 
in  business,  and  100  were  old  firms  who  had  resumed  business  after  suspen- 
sion. It  was  found  that  1,119  firms  had  increased  the  number  of  their  em- 
ployees. 

Naturally  no  industries  are  more  sensitive  to  general  financial  coudkvow% 
than  the  building  and  allied  trades.    It  needs  no  seer,  rXv^te-loxc,  Vo  '^^"e.^N'^'^ 
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the  general  and  lasting  effects  of  this  era  of  prosperity  upon  the  stone  and 
cement  industries.  That  tlic  period  of  depression  that  has  hecn  noted  for  the 
past  few  years  will  give  place  to  healthier  conditions,  does  not  mean,  neces- 
sarily, that  prices  will  rapidly  advance.  Other  influences  are  at  work  that 
have  to  be  taken  into  account.  A  ]>n>nvinevit  stone  dealer  of  Bloomington, 
Ind..  says  that  the  outlook  for  the  stone  business  this  year  can  be  summed  up 
in  a  few  w'ords :  "There  will  be  a  greater  volume  of  business,  but  prices  w^ill 
be  lower.''  He  added:  "The  larger  cjuarries  are  responsible  for  this  state 
of  affairs,  as  tliey  have  been  the  ones  that  have  cut  prices.  It  is  impossible 
for  small  quarries  to  make  money  under  the  existing  conditions ;  but,  not- 
withstanding, there  will  be  a  number  of  new  ones  opened  in  the  spring." 

Almost  without  exception,  the  statif  correspondents  of  Stunk  in  differ- 
ent parts  of  the  country,  report  a  flattering  outUjok  in  the  general  stone  and 
cement  industries.  Quarries  and  works  everywhere  are  preparing  to  handle 
a  large  increase  of  business  during  the  coming  months. 


CAESAR'S  FUNERAL  PYRE  AND  THE  TOMB  OF 

ROMULUS. 

FOREIGN  correspondents  have  had  startling  stories  to  tell  during  the  past 
few  weeks  about  remarkable  discoveries  made  in  the  Forum  at  Rome. 
.According  to  these  veracious  writers  there  have  been  found  nothing  less 
than  the  site  of  Caesar's  funeral  pyre  and  the  black  marble  slab  generally 
supposed  to  mark  the  spot  whence  Romulus — if  historians  will  admit  that  the 
founder  of  Rome  is  more  than  a  myth — was  translated  to  the  gods.  It  was  oti 
the  first  name<l  spot,  they  declare,  two  days  after  tlie  famous  Ides  of  March, 
forty-four  years  l>efore  the  Christian  era.  that  the  body  of  CVEisar  was  cre- 
mated. The  tire  burned  for  several  days.  Afterward  a  column  of  Numi- 
dian  niarlile  alwut  20  feet  high  was  set  up  on  tiie  spot,  and  subsequently  a 
small  oval  temple  was  raised  around  it.  This  pillar  was  afterwanl  removed 
by  Augustus.  Its  base  has  now  been  unearthed,  together  with  a  quantity  of 
ashes  and  burnt  stones,  probably  the  actual  remains  of  the  fire  which  con- 
sumed the  body  of  the  great  Roman.  This  base  stands  upon  a  mosaic  pave- 
ment of  great  beauty.  In  Roman  annals  the  "lapis  niger"  or  black  marble 
slab  was  always  associatetl  with  Romulus  and  the  she-wolf,  said  to  have 
suckled  him  and  his  brother  Remus. 

So  niucli  for  the  newspajier  eorresp(.indents.  Now  conies  Mr.  St.  Clair 
I'addeley,  an  excellent  authority,  who  makes  this  iconoclastic  statement; 

"It  may  be  of  use  to  suggest  that  statemeius  made  concerning  both  the 
most  inqwrtant  recent  discoveries  in  the  Forum  should  be  accepted  with  con- 
sideralile  caution.  The  octagonal  pedestal  of  the  colunm  erected  to  Julius 
Csesar.  in  the  one  case,  is  made  of  lufa  concrete,  a  material  not  eniploved  for 
such  purposes  uiuil  days  very  long  after  his  date,  while  in  tlje  case  of  the  so- 
caHed  'Tomb  of  Koniuhis,'  in  front  of  the  "Cuvia,'  the  material  uncovered  con- 
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sists  of  quailrangiilar  blocks  of  *nero  venato,'  or  marble,  from  Cape  T"S!,narus, 
sufficiently  irregular  in  size  as  to  suggest  work  of  the  third  century  A.  D. 
They  Jiavc.  it  is  true,  suffered  by  t'xp<jsurc  in  ancient  times,  and  still  more  by 
the  superposition  «>f  still  later  pavement  of  'selce*  or  lava  blocks,  but  they  can 
never  have  been  precisely  imiform  in  size.  They  measure  on  an  average  60 
centimetres  by  75  centimetres,  and  are  19  centimetres  to  25  centimetres  in 
depth.  That  some  object  of  great  historic  importance  will  be  found  beneath 
we  may  rest  assured,  but  whether  it  will  prove  to  be  related  to  I'austulus  or 
to  the  story  of  Attus  Xaviiis  and  the  Whetstone,  none  may  yet  say.  As  the 
wliole  of  tliis  portion  of  the  Foriun  was  swept  by  the  fire  of  Carinus,  the 
pavement  ])robably  <lates  at  earliest  from  A.  D.  260.  It  may  originally  have 
been  square,  it  is  now  about  4  m.  by  3  m.  7  cent. ;  orientation,  S.E.-XAV." 

It  is  well  to  remember  that  newspai^er  correspondents  are  responsible  for 
many  of  the  most  remarkable  "discoveries"  of  the  century.  They  have  shown 
what  they  can  do  in  science  and  medicine,  times  without  number,  and  great 
reputations  have  been  almost  ruined  because  subsequent  achievements  did 
not  equal  advance  newspaper  promises.  If  the  correspondents  invade  the 
field  of  archeology,  nothing  but  the  limitations  of  their  own  imaginations  can 
put  a  b^ound  to  their  wonderful  finds. 


THE  THREATENED  STRIKE  IN  ENGLISH  BUILDING 

TRADES. 

As  tliis  magazine  goes  to  press  there  is  a  strong  likelihood  that  the  build- 
ing trades  of  England.  Scotland  an(J  Ireland  will  .soon  lie  brought  to  a 
stantlstill.  X(>thing  can  prevent  such  a  condition  of  affairs  unless  the 
men  in  the  Plasterers'  Union  rcinuliate  the  acts  of  the  officials  they  have 
chosen.  .-\s  in  most  of  the  recent  big  strikes  in  Great  Britain,  ibis  is  not  a 
question  of  wages,  but  the  employers  make  the  claim  that  they  cannot  con- 
duct their  business  properly  under  the  restrictions  imposed  by  the  Union.  .A 
conference  meeting  was  held  at  liradford.  and  the  Master  Uuilders  called 
upon  the  Plasterers'  Union  to  abandon  : 

1.  ((I )  The  [>ersistent  atteniiu  in  cnt-rce  foremen  of  plasterers  or  super- 
intendents i>l  plasterers'  work  into  the  membership  of  the  National  Associa- 
tion of  Operative  Plasterers;  also 

( />)  The  threat  tu  withdraw  all  members  from  the  Imilding  firms  em- 
ploying such  foremen  or  superintendents. 

2.  The  limitatii)n  of  apprentices. 

3.  (a  )  The  i>ractice  of  boycotting  certain  building  firms  and  employers 
of  plasterers  in  spite  of  the  fact  that  such  firms  adhere  to  the  rules  agreed'  be- 
tween the  Master  Puilders"  Association  and  the  National  .\ssocration  of 
Operative  Plasterers. 

(h)  The  practice  of  printing  and  circidating  among  die  members  of  the 
National  .Association  of  ( )pcrative  Plasterers  a  list  of  such  firms  for  whom 
they  are  forbidden  under  penalty  to  work. 

4.  The  refusal  to  work  on  buildings  where  some  of  the  workmen  em- 
ployed may  not  belong  to  a  trades  union. 

5.  (u)   The  refusal  to  accept  the  decision  of  the  em\»\oN<ix  ^«.  \.ci  N*\vvi2«v 
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workmen  shall  do  certain  work,  in  cases  where  plasterers  dispute  with  otiier 
trades  as  to  their  right  to  do  such  work. 

(&)  The  practice  of  withdrawing  all  their  members  when  such  work 
may  not  be  placed  in  the  piastercrs'  hands. 

6.  The  objection  to  submit  all  trade  disputes  to  discussion  at  a  confer- 
ence between  employers  and  employed,  with  a  view  to  arrive  at  an  amicable 
settlement  prior  to  any  strike  or  withdrawal  of  workmen. 

The  Union  secretary  answered  thai  the  limitation  of  apprentices  is  a  purely 
local  question,  "each  branch  or  district  having  power  to  make  its  own  ar- 
rangements with  the  employers  within  its  jurisdiction."  He  refuses  to  with- 
draw the  black  list  of  firms  for  which  members  of  the  Union  must  not  work. 
The  Union  further  claims  to  be  equally  qualified  as  an  employer  to  be  able  to 
judge  what  is  and  what  is  not  the  work  of  a  plasterer.  The  masters  described 
this  reply  as  "an  evasion  of  all  the  points  at  issue,"  and  warned  the  Union 
that  unless  an  official  and  definite  assurance  was  given  that  the  objectionable 
practices  would  cease,  a  lockout  would  be  declared  at  an  early  date.  The 
plasterers  asked  time  for  further  consideration,  and  proposed  a  ballot  of  their 
members  on  March  i.  The  Standing  Committee  of  the  employers  met  and 
held  that  "unless  there  existed  a  determination  on  the  part  of  the  Union  to 
persist  in  the  objectionable  practices  already  specified  there  could  be  no  rea- 
son why  the  required  promise  to  discontinue  them  should  not  have  been  given 
at  once,"  and  the  secretary  was  accordingly  instructed  to  inform  the  Plaster- 
ers* Union  that  the  National  Association  of  Master  Builders  decided  to  de- 
clare a  lockout  against  the  Union  to  remain  in  force  until  the  latter  should 
guarantee  the  cessation  of  the  said  objectionable  practices.  The  issue  is  thus 
joined. 

Hitherto  tlie  plasterers  have  shown  no  desire  to  avoid  a  struggle.  The 
members  of  the  Union  number  at  present  about  13,000.  Their  income  is 
about  £14,000.  The  total  balance  of  funds  in  hand  was  in  1897  (the  last  year 
reported  on)  £11.691.  Thus  the  Union  is  not  very  strong.  But  the  effects 
of  a  lockout  would  certainly  be  to  throw  other  allied  trades  out  of  enipIo_vment 
within  a  very  short  time.  Besides,  there  is  always  the  possibility  of  other 
unions  taking  up  the  quarrel  and  thereby  helping  to  widen  the  area  of  the 
struggle.  A  big  employer  says  that  the  Union  will  not  allow  its  men  to  lay 
more  than  4a:>  bricks  a  day.  The  London  (."ounty  Council  which,  through  its 
Works  Committee,  is  a  direct  employer  vi  labor  and  calls  itself  a  model  one, 
cannot  get  its  l)ricklayers  to  lay  more  than  200  a  day.  The  strength  of  the 
Union  now  lies  in  the  fact  that  as  it  everywhere  keeps  down  the  number 
of  apprentices  the  masters  have  only  a  limited  supply  of  men  in  the  country 
who  have  even  the  roughest  notion  of  plastering,  biicklaying  or  mason  work. 


Lttnes  and  Cemcntd 


Iowa  lime  manufacturers  have  organized 

for  mutual  protection,  etc.,  and  it  is  said 
that  every  manufacturer  in  the  State  is  a 
member  of  the  association.  At  a  meeting 
held  Feb.  14  at  Maquoketa  the  organiza- 
tion was  perfected  and  the  following  of- 
ficers elected:  President,  L.  B.  Stewart, 
Monmouth;  vice-president,  Mr.  Joiner, 
Maquoketa;  treasurer,  George  Fengler, 
Dubuque;  secretary,  A.  A.  Hurst,  Ma- 
quoketa. 

Wesley  Leckner,  representing  the  New 
York  Cement  Co.,  is  prospecting  at  Don- 
ald's Lake,  Vandalia,  Mich.,  where  there 
are  large  deposits  of  marble.  Leckner 
claims  to  have  options  on  nearly  all  of  the 
land  surrounding  the  lake,  and  talks  of 
the  erection  of  a  cement  plant  with  a  ca- 
pacity of  1,000  barrels  a  day. 

Detroit  parties  have  gotten  options  on 
about  1,000  acres  of  land  surrounding 
Four-Mile  Lake,  lying  between  Chelsea, 
Mich.,  and  Dexter.  It  is  claimed  that  ex- 
tensive marble  beds  exist  around  the  lake, 
and  can  be  ^itilized  for  the  manufacture  of 
Portland  cement. 

Ground  has  been  broken  by  the  Illinois 
Steel  Co.,  at  South  Chicago,  for  the  con- 
struction of  a  monster  plant  for  the  manu- 
facture of  cement  from  pig  iron  slag. 

W.  W.  Pierce,  who  brought  suit  aKainst 
the  Buffalo,  N.  Y..  Cement  Co.,  Limited, 
to  compel  the  president  of  the  company. 
Lewis  J.  Bennett,  to  give  an  accounting  of 
his  acts,  has  begun  another  suit  to  prevent 
the  company  from  extending  its  corporate 
existence  after  the  year  1901,  when  its 
charter   expires. 

■  The  Central  Freight  Association,  at  its 
February  meeting,  in  Chicago,  decided  to 
increase  the  minimum  weight  of  carloads 
of  lime  to  30,000  pounds,  effective  at  once. 

The  Gumbo  Cement  Co.,  of  Chicago,  has 
been  incorporated.  Capital  stock,  $6,000; 
incorporators.  Frank  S.  Pagin,  Alan  H, 
Tripp,  and  Herbert  V.  Seymour. 

S.    J.    Hirschmann,    J.    W.    Sturtevant, 


Hon.  I.  T.  Deyo  and  C.  C.  Jackson,  of 
Binghamton,  N.  Y.,  and  C.  C.  Pratt,  of 
New  Milford,  have  sold  their  interests  in 
the  Heldcrberg  Cement  Co.,  of  Howe's 
Cave,  to  Albany  capitalists,  who  held  a 
majority  of  the  stock. 

Slacking  lime  in  the  storehouse  of  S.  H. 
Hawcs  &  Co.,  at  Richmond,  set  fire  to 
the  building  and  did  $50,000  worth  of  dam- 
age. 

In  the  case  of  the  City  of  Chicago  vs. 
The  Manhattan  Cement  Company,  the  law 
compelling  cities  and  counties  to  pay  dam- 
ages in  case  of  riot  is  held  to  be  constitu- 
tional. In  the  railroad  strike  of  1884  $150 
worth  of  cement  was  destroyed,  and  suit 
was  brought  to  recover  this  amount.  The 
point  involved  was  the  declaration  that 
the  law  was  unconstitutional  on  account 
ot  the  fact  that  the  law  places  a  limit  on 
indebtedness  of  cities,  it  being  claimed  that 
Chicago  at  the  time  was  in  debt  to  its  full 
limit.  This  case  was  made  a  test,  and  was 
carried  to  the  highest  court.  Other  suits, 
involving  as  much  as  $5,000,000,  will  prob- 
ably  be    instituted. 

The  Peerless  Portland  Cement  Co.,  of 
Union  City,  Mich.,  has  reorganized  with 
the  following  officers:  President,  A.  W. 
Wright;  vice-president,  S.  A.  Bush;  secre- 
tary and  treasurer,  E.  B.  Kalb;  manager 
and  cashier.  L.  K,  Forsythe.  An  exten- 
sive addition  is  being  made  to  the  works. 

The  case  of  Frederick  Von  Blucher 
against  the  Portland  Cement  and  Lime 
Works  of  White  ClifJs,  Ark.,  has  been  de- 
cided in  the  District  Court  of  Little  River 
County,  at  Richmond,  Ark.  Von  Blucher 
was  awarded  $10,000.  .'\t  the  incipiency  of 
the  cement  and  lime  project  at  White  Cliffs 
several  years  ago  the  management  offered 
Von  Blucher  a  half  interest  in  the  enter- 
prise for  his  services  as  an  expert  assayist 
in  locating  sufficient  deposits  to  justify 
the  erection  of  a  system  of  works.  Von 
Blucher  accepted  and  succeeded  in  the  un- 
dertaking, which  resulted  in  the  ^rescatt^- 
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tabliihmcnt.  On  sctllemcnt  day  tlie  df- 
fenclants  receded  from  their  proposition, 
which  occasioned  the  suit 

The  Western  Lime  and  Cement  Com- 
pany. f>(  ^[ilwaukce,  Wis.,  has  purchased 
nntright  tlic  (jlant.  realty  and  bu<.ine5s  ul 
the  Hamilton  J^inie  and  Stone  Company, 
and  A.  K.  Hamilton.  Thf  nt-w  nwntr  as- 
sumed charge  of  the  Hannlton  plant  in 
Fond  du  Lac  Covmty.  March  1.  This  pur- 
chase involves  one  of  the  most  valuable 
lime  plants  in  Wisconsin,  and  one  wliicii 
has  been  in  active  operation  since  188,1. 
The  deal  includes  the  purchase  of  the  real 
estate  of  the  Hamilton  Cotniiany.  consist- 
ing of  178  acres,  the  tenement  hou.ses  oc- 
cupied by  workmen,  about  fifteen  build- 
ings in  all,  and  the  stone  and  lime  plant. 
The  annual  output  of  the  Hamilton  f|uar- 
rics  has  averaged  150,000  barrels  of  lime, 
and  10,000  cubic  feet  of  crushed  stone,  be- 
sides larfjc  quantities  of  flag  curbing  and 
building  stone,  which  have  been  shipped 
TO  all  parts  of  the  State,  the  West  and 
Northwest.  The  officers  of  the  Western 
Lime  and  Ccmcm  Company,  the  new  own- 
er, are:  President.  O.  W.  Robertson;  vice- 
president,  A.  T-  Howe:  secretary.  R.  C. 
Brown ;  treasurer.  Charles  Weiler. 

The  Owosso  .Artificial  Stone  and  Paving 
Co..  of  Owosso,  Mich.,  has  filed  articles 
of  association  at  Lansing. 

Andrew  Carty,  half  owner  of  the  Knick- 
erbocker Lime  Company,  of  East  White- 
land,  Pa.,  is  dead  at  the  age  of  seventy 
years. 

The  Omega  Portland  Cement  Co.,  of 
Jonesville,  Mich.,  has  been  incorporated, 
with  a  capital  of  $300,000.  The  directors 
arc  A.  J.  Jordan,  of  Jackson:  F.  M.  Stew 
art,  and  W.  H.  Sawyer,  of  Hillsdale;  Israel 
Wickes.  of  Jonesvillc,  and  F.  .\.  Rnethlis- 
berger.  of  Allen 

The  Western  Plaster  Works,  of  .Alabas- 
ter, Mich  ,  has  changed  its  name  to  the  .\l- 
abaster  Company. 

The  Findlay.  Fort  Wayne  and  Western 
Railroad  is  preparing  to  start  a  stone- 
crushing,  lime  and  cement  plant  at  Find- 
lay,  O.,  employing  from  200  to  300  men. 

The  .'\daniant  Plaster  Company,  which 
recently  went  into  the  hands  uf  a  receiver. 
has  resumed  work  in  both  the  Syracuse, 
N.  Y.,  and  Hastings  mills. 

George  W.  Johnston,  of  New  Castle, 
Pa.,  and  other.s,  representing  the  Penn- 
syJvania    Limestone  Company,   have  pur- 


chased the  Grist  &  Graham  limestone 
quarry  situated  at  Lowellville,  O.  The  of- 
fices will  be  located  in  New  Castle. 

Messrs.  Lilley  and  Bcatty  will  resume 
the  iTianufaclure  of  lime  at  Rocky  Ridge, 
Ohio. 

The  Beaver  Portland  Cement  Company, 
with  a  cajiital  i)f  $130,000,  has  been  incor- 
porated to  manufacture  a  high  grade  of 
Portland  cement  at  Dry  Lake,  near  Marl- 
hank,  Ont,  The  president  of  the  company 
is  Mr.  James  Dobson.  the  carpet  manufac- 
turer, of  Philadelphia  and  New  York.  The 
manager  of  the  works,  which  will  turn  out 
f>oo  barrels  a  day,  is  William  G.  Hartranft, 
<if  Philadelphia,  a  veteran  cement  maker. 

C.  L.  Deal,  of  Gainesville,  Ga.,  will  pur- 
chase equipment  for  a  cement  factory. 
*  *  * 

"Stone"  M^e  from  Glass. 

A  report  has  been  made  to  the  Central 
.\rchitectural  Society  of  France  concern- 
ing the  products  of  the  Ccramo-Crystal 
Manufacturing  Company,  of  Lyons, 
France,  which  is  manufacturing  paving' 
blocks,  builfling  blocks,  etc.,  of  a  new  ma- 
terial.    The  report  says: 

"From  the  various  forms  in  which  this 
material  is  presented,  its  use  can  be  readily 
determined  for  both  practical  and  decora- 
tive purposes.  On  careful  e.xamination  it 
is  found  that  the  Garchey  ceramic  stone  is 
n<itlnng  but  glas";  brought  to  a  special 
molecular  condition.  In  a  certain  sense  it 
c(tnsiitutes  a  new  substance  which  rc- 
<fml)k'd  flag.stone,  granite,  or  marble.  The 
manufacturer  assures  us  that  with  this  ma- 
terial he  can  copy  any  model  that  is  pre- 
sented. 

This  new  product  is  obtained  from 
broken  glass  heated  to  a  temperature  of 
i.J50°  C,  and  compressed  in  matrices  by 
hydraulic  force.  The  physical  transforma- 
ticin  of  j.class  is  due  to  devitrification  under 
the  Cnrchcy  process.  The  phenomenon  of 
de\itrification  produces  a  sort  of  dissolu- 
tion more  apparent  than  real;  for.  upon 
chemical  analysis,  the  dcvitrified  glass  pre- 
serves the  identical  composition  of  natural 
glass.  It  may  be  said,  then,  that  devitri- 
ficd  glass  possesses  all  the  intrinsic  quali- 
ties {physical  and  chemical)  of  glass.  e.\- 
cept  the  transparency,  while  taking  on  an 
entirely  different  aspect.  I'^urthermore, 
).;lass  treated  under  this  new  method  is 
made  to  resist  crushing,  frost  and  heavy 
•ihnrks  and  to  stand  usage." 


The  Wind  Gap,  Pa.,  Slate  Manut'aciur- 
ing  Company  are  considering  a  proposi- 
tion made  to  them  by  local  parties  to  lease 
and  operate  their  quarries. 

The  quarry  of  the  Bangor,  Pa.,  Slate 
Company  is  in  the  hands  of  the  sheriff  to 
satisfy  a  judgment  issued  to  trustees  for 
the  bondholders. 

The  Slate  Belt  Telephone  Company  is 
rebuilding  its  line  and  has  put  in  a  metallic 
circuit  from  Easton  to  Pen  Argyl. 

At  the  present  time  pencils  are  being 
made  in  Tennessee  from  slate  dust  and 
other  ingredients  molded  under  hydraulic 
pressure  according  to  a  patent  formula. 
These  pencils  arc  free  from  grit,  and  do 
not  scratch  like  those  that  are  cut  from 
solid  slate,  and  which  arc  imported,  chiefly 
from  Germany.  Efforts  have  been  made 
periodically  in  America  to  establish  a 
"solid  cut"  slate  pencil  indti-stry.  more  par- 
ticularly in  Vermont  and  Virginia,  but 
without  success,  owing  to  the  cheapness 
of  the  imported  article.  However,  the 
manufacttire  of  pencils  from  slate  dust  is 
steadily  increasing.  One  large  concern  in 
Chattanooga,  Tenn.,  informs  us  that  its 
output  in  1898  aggregated  25,000,000  pen- 
cils, as  against  13,000,000  in  1897.  These 
pencils  are  shipped  to  almost  every  civil- 
ized country  in  the  world. 

Tramp  steamships  are  to  be  chartered 
for  the  slate  export  trade  by  the  American 
Slate  Mart  &  Wharf  Company. 

The  London  "Quarry"  says:  Mr.  J.  E. 
Nelson,  of  the  Borough  Road  Slate 
Works,  Sunderland,  at  a  dinner  given  by 
him  to  his  workmen,  stated  that  he  intends 
converting  his  business  into  a  profit-shar- 
ing concern.  Personally,  he  believes  the 
solution  of  the  labor  problem  ties  along 
the  lines  of  a  copartnership  between  cap- 
ital and  labor,  and  he  has  come  to  the  con- 
clusion that  he  would  like  to  conduct  his 
business  on  a  profit-sharing  principle — a 
kind  of  limited  copartnership.  He  pro- 
poses   that    from     to-day     his     workmen 


should  found  the  new  arrangement  At  the 
close  of  the  year  they  would  total  up  the 
profits,  and  after  allowing  5  per  cent,  for 
capital,  he  proposes  to  distribute  15  per 
cent,  of  the  remaining  profit  among  the 
workmen.  He  has  told  them  what  he 
wants  them  to  do  in  return.  There  were 
thousands  of  bags  of  slate  and  other  ma- 
terials that  went  out  of  the  yard  every  year, 
and  much  was  thrown  away  through  the 
men  not  caring  to  bring  back  odds  and 
ends  after  finishing  a  job.  When  they  re- 
membered that  many  a  mickle  made  a 
muckle,  they  would  sec  that  that  would 
total  up  to  ^  lot  in  a  twelvemonth.  He  ap- 
pealed to  them  to  attend  to  those  apparent- 
ly small  matters.  To  make  the  scheme  a 
success  each  workman  would  have  to  do 
his  work  as  though  he  was  looking  after 
his  own  interests.  By  so  doing  they  would 
get  through  more  work,  and  would  share 
more  profits. 

Captain  David  Jones,  for  over  fifty  years 
heavily  interested  in  the  development  of 
the  slate  industry  at  Delta,  Pa.,  is  dead. 

A  slaters'  union  has  been  formed  in 
Pennsylvania  with  the  following  provis- 
ional officers:  President,  William  Harding, 
Jr.,  Pen  Argyl;  secretary,  John  Youlton, 
East  Bangor;  treasurer,  James  Cowling, 
Bangor.  A  general  executive  board  con- 
sisting of  six  members  was  also  elected. 

Thomas  Masters,  Jr.,  and  W.  J.  Masters 
have  bought  out  the  interest  of  their  broth- 
ers, John  and  A.  W.  Masters,  in  the  Ex- 
celsior quarry. 

James  Masters,  of  East  Bangor,  has  pur- 
chased the  interest  of  E.  D.  Peters  &  Co., 
of  Slatington,  in  the  Bangor  Southern 
quarry,  near  Delabole.  Mr.  Masters  now 
has  control  of  the  entire  business  of  oper- 
ating the  quarry. 

The  strike  at  the  Bangor  Excelsior  quar- 
ry has  ended  and  the  men  returned  to  work 
at  the  old  wages. 

J.  B.  Kellow,  Samuel  Cann  and  Quintus 
Sandt  have  taken  a  lease  o{  tU^  ^\^vt  v^ov- 
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crty,  adjoining  the  old  Diamond  quarry  at 
Pen  Argyl. 

At  the  annual  meeting  of  the  East  Ban- 
gor Consolidated  Slate  Company,  the  fol- 
lowing directors  were  elected:  S.  C.  Smitli, 
of  Phillipsburg;  George  R.  Givcns  and 
Henry  Green,  of  Hasten ;  Judge  George  M. 
Shipman,  of  Belvidere;  John  P.  Wood  and 
S.  S.  Wood,  of  Philadelphia;  William  D. 
Kern,  of  Martin's  Creek;  Henry  Short,  Jr., 
and  William  Bray,  of  East  Bangor.  The 
board  organized  by  electing  the  following 
officers:  President.  S.  C.  Smith;  vice-presi- 
dent, John  P.  Wood;  manager.  William 
Bray;  secretary,  B.  W.  Ribblc. 

T.  A.  H.  Hay,  of  Easton,  a  director  of 
the  Easton,  Palmer  &  Bethlehem  Electric 
Railway;  C.  C.  Richardson  and  M.  P.  Mc- 
Grath,  of  the  Worcester  Construction 
Company,  of  Worcester,  Mass..  and  N.  D. 
Chase,  of  Easton,  are  considering  the  feasi- 
bility of  building  an  electric  railway  from 
Wind  Gap  to  East  Bangor.  At  each  of 
the  towns  through  which  the  proposed  road 
would  pass  they  have  conferred  with  busi- 
ness men  and  others  to  learn  the  sentiment 
of  the  people  in  regard  to  such  a  road  and 
to  sec  what  encouragement,  if  any,  would 
be  given  such  a  project.  The  gentlemen 
were  very  cordially  received  everywhere, 
and  were  favorably  impressed  with  the 
slate  belt  as  a  good  territory  for  an  electric 
road.  They  expressed  the  opinion  that 
they  would  build  the  road. 

During  the  month  of  January  there  were 
138  carloads  of  slate  shipped  from  the  Pen 
Argyl  quarries,  as  compared  with  102  car- 
loads in  January,  1898.  The  weather  in 
February  interfered  materially  with  the 
shipping  of  roofing  slate.  From  Slating- 
ton  there  were  sent  out  about  7,900 
squares,  as  compared  with  12,433  squares 
jn  January,  and  6,473  squares  in  December. 
Walnulport  shipped  in  February  80 
squares,  as  against  573  squares  in  January, 
and  295  squares  in  the  previous  month. 
Danieisville  reports  having  shipped  1,485 
squares  in  February,  against  2,244  squares 
in  January  and  2,537  squares  in  December. 
The  shipments  of  school  slates  through 
Slatington  in  February  were  five  times  as 
large  as  those  made  in  January,  but  a  de- 
crease is  noted  in  blackboards.  Walnutport 
reports  that  it  handled  about  one-quarter 
the  quantity  of  blackboards  in  February 
that  it  did  in  the  previous  month.  On  the 
other  hvtd,  Danieisville  showed  a  move- 


ment of  172  crates  blackboards,  against  147 
crates  in  January,  and  488  crates  in  De- 
cember. It  also  reports  shipments  in  Feb- 
ruary of  607  crates  flagging,  as  against  125 
crates  and  183  pieces  in  January,  and  402 
crates  and  340  pieces  in  December. 


A  Newly  Discovered  Californu 
Marble  Deposit. 

Rich  deposits  of  building  marble  have 
recently  been  located  near  Healdsburg, 
Cal.  A  writer  in  the  "Pacific  Builder."  of 
San  Francisco,  says: 

But  very  few  persons  probably  have  yet 
learned  that  some  beautiful  deposits  of 
marble  have  recently  been  discovered  at 
the  very  doors,  so  to  speak,  of  this  city. 
Sonoma  county,  for  it  is  in  old  Sonoma 
that  these  deposits  have  been  located, 
stands  ready  to  furnish  to  San  Francisco 
all  the  marbles  it  can  use  for  fifty  years 
or  more.  This  may  appear  to  be  a  broad 
statement  to  make,  but  the  time  is  ap- 
proaching, just  as  sure  as  the  sun  rises  and 
sets,  when  those  engaged  in  the  art  and 
practice  of  building  on  this  coast,  will  won- 
der how  it  could  possibly  be  that  for  so 
long  a  time  ihey  have  been  paying  for 
transporting  marble  thousands  of  miles  to 
San  Francisco,  while  right  at  the  very  edge 
of  the  city,  we  may  say,  we  have  an  abund- 
ance of  marbles  as  good  and  as  beautiful 
in  every  respect  as  any  in  the  world.  ♦  •  • 

The  editor  of  the  "Pacific  Builder"  has 
recently  visited  the  newly  discovered  mar- 
ble deposits  referred  to,  and  while  as  yet 
but  little  development  has  been  done,  the 
indications  from  the  surface,  and  from  the 
general  contour  of  the  ground,  certainly 
points  to  the  existence  of  extensive  de- 
posits, and  it  is  claimed  that  solid  blocks 
up  to  twenty  tons  each  can  be  obtained. 
The  colors  are  brown,  light  and  dark,  light 
red  blending  into  pink,  also  cream  in  vari- 
ous shades.  The  veining  of  one  piece, 
which  stands  before  us  as  we  write,  is,  we 
consider,  fully  equal  if  not  superior  to  the 
red  Tennessee,  and  in  shades  for  wainscot 
work  would  be  very  attractive.  The  variety 
of  shades  are  such  as  would  enable  an 
architect  to  produce  compositions  in  color 
at  once  new  and  eflfective,  while  the  char- 
acter of  the  rock  is  such  that  it  can  be 
sawn,  coped,  carved  and  polished  as  easily 
as  any  other  marble. 


jVlarblc  and  Granite 


The  lowest  bidders  for  the  construction 
of  the  building  for  the  new  naval  academy 
at  Annapolis.  Md..  were  Carlin  &  Co.,  of 
New  York,  and  this  company's  bid  was  ac- 
companied by  specifications  that  the  gran- 
ite should  come  from  Booth  Bros,  and 
Hurricane  Granite  Co.'s  quarries,  either 
at  Waldoboro  or  Long  Cove,  St.  George. 

Cincmnati  capitalists  arc  prospecting 
about  Knoxville,  Tenii.,  with  a  view  of 
starting  a  new  marble  mill. 

The  Sibley  Quarry  Co..  of  Michigan, 
has  just  sent  300  tons  of  limestone  to  the 
United  Alkali  Co..  of  Widnes,  Eng.,  who 
will  test  it  in  making  plate  glass. 

Mr.  Tobias  Hermann  has  purchased  the 
Macomb,  111.,  Marble  &  Granite  works. 

The  Culver  Stone  Company,  of  Spring- 
field, 111.,  has  changed  its  name  to  the  Cul- 
ver Construction  Company. 

The  granite  cutters  of  Quincy.  Mass., 
struck  March  i.  They  demanded  a  mini- 
mum price  of  30  cents  an  hour,  and  the 
employers  offered  25  cents.  The  strike  af- 
fects 91  firms  and  about  1.200  cutters. 

The  Amilcolola  Marble  and  Power 
Company,  of  Pickens  county,  Ga.,  has  re- 
corded an  issue  of  $200,000  worth  of  bonds. 
dated  Sept.  i,  1898,  and  payable  Sept.  t, 
1918. 

The  Brewster  Granite  Co..  of  New  York 
City,  has  been  incorporated,  with  a  capital 
of  $50,000.  Directors,  C.  E.  Gregory,  J. 
H,  Weinberger.  A.  L.  Schaeffer.  S.  B. 
Whiteside  and  W.  G.  Brown,  of  New  York 
City. 

Mrs.  R.  M.  Oursler  has  opened  a  marble 
and  granite  works,  at  Carnegie,  Fa.  Mrs. 
Oursler  is  probably  the  only  woman  in  the 
State  engaged  in  a  similar  agency.  Her 
husband  was  in  the  business  and  on  his 
death  two  years  ago  she  assumed  the  gen- 
eral management. 

A  law  is  being  pushed  in  Minnesota  re- 
quiring all  public  buildings  in  that  State  to 
be  constructed  of  stone,  quarried,  cut  and 
dressed  in  Minnesota. 


The  Avondalc,  Pa.,  Marble  Company 
has  been  reorganized  under  the  name  of 
the  Pennsylvania  Marble  and  Granite  Co., 
and  the  name  of  the  postoflice  has  been 
changed  to  Westgrovc. 

The  Stonecutters'  Union,  of  Jolict,  III., 
has  given  notice  that  after  April  i,  eight 
hours  shall  constitute  a  day's  work,  and 
that  the  wages  shall  be  37J4  cents  per 
hour. 

The  Stonecutters'  Union,  of  New  Or- 
leans, is  working  for  an  eight-hour  day. 

Indiana  is  about  to  erect  a  monument  on 
the  scene  of  the  Pigeon  Roost  massacre, 
in  Scott  county,  where  in  1812  twenty-four 
people  were  killed  and  scalped  by  Indians. 
A  moijumerit  is  also  advocated  for  tlie  bat- 
tle of  Tippecanoe. 

A  marble  company  at  Columbia,  Mo., 
erected  an  immense  granite  shaft,  weigh- 
ing 47.000  pounds,  over  a  grave  in  the 
cemetery  there. 

Durant  D.  Bulman,  a  marble  dealer,  of 
Baltimore,  is  dead,  aged  53  years. 

The  Binghamton,  N.  Y.,  Stonecutters' 
Union  has  asked  Set.ator  Piatt  to  vote  for 
the  eight-hour  bill  now  before  Congress. 

F.  L.  Fisher  has  been  appointed  receiver 
of  the  East  Tennessee  Stone  and  Marble 
Comp,iny,  at  the  request  of  stockholders. 

The  Marathon  Granite  Co.,  of  Wausau, 
Wis.,  has  been  incorporated,  with  a  capital 
of  $too,ooo.  The  officers  are:  President, 
Walter  Alexander;  vice-president  and 
treasurer,  R.  E.  Parcher;  secretary,  C.  B. 
Bird;  directors.  R.  E.  Parcher,  Walter 
Alexander.  David  Flinn,  Fred  DeVoe  and 
C.  B.   Bird. 

Robert  M.  Boyd,  Jr.,  has  been  appointed 
ancillary  receiver  of  the  J.  L.  Murray  Mar- 
ble Company,  a  New  Jersey  organization 
doing  business  at  541  West  22d  street. 
New  York. 

The  Jcrseyville.  111.,  Granite  and  Marble 
worki  has  been  incornorated  by  Wm.  H. 
Houghtelin,  George  H.  Van  Home  and 
Robert  L.  Hall. 
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Andrew  Rocgner  &  Co.,  is  a  new  granite 
and  marble  firm  at  Watertown,  Wis. 

The  Plock  and  Murray  Company  has 
been  incorporated,  to  deal  in  marble  and 
other  stones  in  New  York  City. 

Ex-Mayor  Job  N.  Congdon,  of  Bing- 
hamton,  N.  Y.,  formerly  in  the  marble 
and  granite  business  in  that  city,  is  dead, 
aged  78  years. 

The  Bridgeport,  Conn..  Steam  Stone 
Company  has  been  incorporated.  It  will 
turn  out  monumental  and  building  mater- 
ial. 

The  committees  of  the  Granite  Cutters' 
Union  and  the  Manufacturers'  Association 
have  met  in  conclave  atBarre.  Concessions 
were  made  on  both  sides  and  it  was  agreed 
to  advance  the  price  of  wages  from  29}^ 
cents  to  30  cents  per  hour.  The  demand 
was  for  32  cents  per  hour.  It  was  agreed 
that  the  number  of  working  hours  were 
to  remain  the  sanie  as  last  year.  Under  the 
present  arrangementsthecuttcrs  stop  work 
i(  payment  for  wages  is  not  forthcoming  on 
ihe  fifth  day  of  each  month. 

The  Atbertson  Marble  Company,  of  Rut- 
land, Vt,,  has  petitioned  the  Supreme 
Court  for  a  dissolution  of  the  company. 

Calvin  S.  Davis,  of  Niantic.  has  been  re- 
elected president  of  the  Granite  Manufac- 
turers' Association,  of  Connecticut. 

A  bill  has  been  introduced  in  the  Mon- 
tana Legislature  approprialinR  additional 
money  for  the  State  capitol,  so  that  granite 
may  be  used  instead  of  sandstone  in  the 
construction. 

O.  H.  Gilbertson  has  pinchascd  the  in- 
terest of  his  partner,  John  Richards,  in  the 
Spring  Valley.  Minn..  Marble  works. 

John  Strait  and  F.  E.  Woodard  have 
formed  a  partnersliip  in  the  general  marble 
business  at  Rock  Rapids,  la. 

Edwin  Forrest  will  open  a  marble  and 
granite  works  at  Wabash,  Ind. 

Charles  H.  Moore,  of  Montpclier,  Vt.; 
George  C.  Preston  and  William  C.  Pres- 
ton, of  Kingston,  N.  Y.;  Hamilton  Mc- 
Whorter  and  Frank  R.  Smith,  of  Ogle- 
thorpe. Ga.,  have  incorporated  the  South- 
ern Westerly  Granite  Company,  of 
Georgia,  with  a  capital  stock  of  $100,000. 

A  receiver  has  been  appointed  for  the 
firm  of  Heys  &  Muste.  dealers  in  marble 
and  granite,  at  Grand  Rapids,  Mich. 

Byrne  Bros.'  Marble  works,  at  St. 
Charles,  Minn.,  have  been  destroyed  by 
fire. 


A  steam  plant  has  been  installed  at  the 
serpentine  marble  quarries  on  Catalina  Isl- 
and, Cal. 

The  Maiitorville,  Minn.,  quarries  have 
put  in  one  of  the  largest  steam  derricks 
in  the  State. 

Georgia  marble  will  be  used  in  building 
the  S.ate  bouses  of  Rhode  Island  and  Min- 
nesota. 

Hanford  R.  Nash,  of  Brooklyn,  formerly 
of  the  Alberene  Stone  Company,  of  Ne«rj 
York,  is  dead  at  the  age  of  67  years. 

A.  P.  Watson,  of  the  marble  and  granite ' 
firm  of  Stinson     &     Watson,     Starkville. 
Miss.,  is  a  candidate  for  railroad  commis- 
sioner in  his  district. 

The  trouble  between  the  pranite  manu- 
facturers of  Barre,  Vt.,  and  their  employees 
has  been  temporarily  adjusted,  pending  a 
final  settlement  by  arbitration. 

The  St.  Lawrence  Marble  Company,  at 
Gouvenieur,  N.  Y.,  has  started  up  its  quar- 
ries after  being  idle  for  three  years. 

The  marble  firm  of  Wilson,  Strachan  & 
Brewer,  of  Uttca,  N.  Y.,  has  been  dis- 
solved. Mr.  Brewer  will  open  a  new  shop, 
and  Messrs.  Wilson  and  Strachan  will  con- 
tinue at  the  old  stand. 

The  old  York  marble  quarry,  at  Lee, 
Mass.,  is  to  be  opened  up  again. 

The  business  of  E.  P.  Miller  and  H.  D. 
Cash,  at  Hoopcston.  HI.,  has  been  pur- 
chased by  Messrs.  Charles  T.  Putnam  and 
C.  L.  Chamberlin,  and  will  be  conducted 
under  the  name  of  the  Hoopcston  Marble 
and  Granite  Company. 


Artificial  Sandstone. 

An  artificial  sandstone  made  at  Uccle- 
Calevoet,  Belgium,  is  a  silicate  of  lime  ob- 
tained by  imitating  the  supposed  condi- 
tions of  nature.  A  mixture  of  80  per  cent 
of  clean,  coarse  sand  and  20  per  cent,  of 
hydraulic  quicklime  is  placed  in  an  iron 
mold,  which  is  introduced  into  a  boiler 
filled  with  hot  water,  and  is  kept  for  three 
days  imder  a  pressure  of  six  atmospheres 
and  a  temperature  of  about  329  degrees  F. 
The  resulting  block  is  at  first  soft,  but 
hardens  quickly  in  air.  The  stone  is  abso- 
lutely homogeneous,  absorbs  little  water, 
has  four  times  the  crushing  strength  of 
French  freestone,  and  at  the  cost  of  ten 
cents  per  cubic  foot  is  cheaper  than  the 
natural  product. 


Stone  Cradc  ]Sotc8 


The  town  of  Mattoon,  II!.,  has  decided 
lo  have  stone  instead  of  gravel  roads. 

The  Bloomington  (Ind.)  "Courier"  says: 
The  stone  men  report  that  the  indications 
are  good  for  a  big  business.  Much  more  is 
being  done  and  a  larger  volume  of  busi- 
ness is  being  transacted  than  at  any  time 
since  1892  in  the  stone  quarries.  The  or- 
der books  are  full  and  the  prospects  very 
flattering. 

Woods  &  Co.  have  taken  control  of  the 
•Tumbleson  stone  quarries  in  Blue  Creek 
township,  Ind.,  and  will  at  once  install 
stone  crushers. 

The  Hudson  River  Blue  Stone  Compa- 
ny, of  Kingston,  N.  Y.,  has  been  incor- 
porated, with  a  capital  of  $19,200.  The  di- 
rectors arc:  Peter  Boice,  Curtis  Ferguson, 
F.  S.  Rogers  and  H.  L.  Soap,  Kingston, 
and  James  O.   Beers,  Saugerties. 

By  a  boiler  explosion  at  Frank  Sraattz's 
stone  quarry,  at  Myerstown,  Pa.,  Monroe 
Billinger  was  instantly  killed,  and  Irving 
Firestone  and  Frank  Smaltz  injured. 

The  Pittsburg  Limestone  Company, 
which  conducts  quarries  at  Franklin  Forge 
and  Tyrone  Forges,  Pa.,  has  made  a  vol- 
untary increase  in  its  employees'  wages  of 
10  per  cent. 

.\  despatch  to  tlie  Hartford  (Conn.) 
"Courant,"  from  Portland,  says:  "The 
prospects  of  a  revival  of  business  in  the 
brownstone  quarries  here  is  brighter  than 
it  has  been  for  some  time  past.  Both  the 
Middlesex  and  the  Braincrd,  Shaler  & 
Hall  quarries  began  to-day  working  nine 
hours  a  day  instead  of  eight,  as  they  have 
been  doing.  A  large  force  of  men  were 
hired  in  the  Middlesex  quarry  yesterday. 
This  looks  encouraging,  as  no  new  men 
are  usually  put  on  before  April  i." 

Mr.  E.  J.  Hunkcy,  of  Trempealeau, 
Minn.,  has  purchased  the  C.  R.  McGilvray 
stone  quarry  at  I.amoillc. 

I.  B.  Woods  and  John  B.  Dewell  have 
bought  a  large  stone  quarry-  near  Canton, 
O.,  and  will  begin  operations  at  once.     It 


contains  a  good  quality  of  fine  red  sand- 
stone. 

The  Momencc  Stone  Company,  of  Mo- 
mencc.  III.,  has  just  been  incorporated, 
and  will  at  once  begin  crushing  stone  for 
roads. 

The  City  Council,  of  Baltimore.  Md., 
has  just  passed  an  ordinance,  which  has 
been  signed  by  the  Mayor,  providing  that 
no  streets  in  that  commonwealth  shall 
hereafter  be  paved  with  cobblestones. 

A.  H.  Cooley,  of  Omaha,  Neb.,  super- 
intendent of  the  Barton-Nash  Stone  Com- 
pany of  that  city,  has  made  a  two  years' 
contract  with  the  C,  R.  I.  &.  P.  Railroad 
Company,  to  provide  that  great  corpora- 
tion crushed  stone  from  the  quarries  at 
Coralvillc,  The  Barton-Nash  Company 
are  to  supply  the  rock  for  the  double  track 
between  West  Liberty  and  Iowa  City,  and 
for  other  sources.  There  will  be  needed 
at  least  65,000  j'ards  of  stone. 

The  council  of  Oconto,  Wis.,  has  decid- 
ed to  purchase  a  stone  crusher. 

The  council  of  Raleigh,  N.  C,  proposes 
to  purchase  a  rock  crusher.  John  C.  Drew- 
ry,  chairman. 

The  council  oi  Gainesville,  Fla.,  has  un- 
der consideration  the  purchase  of  road  ma- 
chinery. 

The  council  of  Alma,  Mich.,  has  decided 
to  improve  the  streets  with  crushed  stone. 
A  steam  roller  and  stone  crusher  will  be 
purchased. 

Bedford  is  ahead  of  us  in  one  thing.  She 
has  got  a  John  R  Walsh.  We  need  a  man 
or  two  of  that  kind  up  here. — Blooming- 
ton,  Ind.,  Star. 

• — *  *  * 

The  County  Commissioners,  of  Franklin 
County,  0.,  have  decided  to  issue  $120,000 
of  emergency  bonds  to  replace  bridge  and 
culverts  washed  out  by  the  floods  of  1898. 

The  construction  of  a  bridge  across  the 
Monongahcia  River  at  Morgantown,  W. 
Va.,  was  authorized  by  the  United  States 
Senate. 
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Cleveland,  O.,  March  i,  1899. 

With  the  breaking  up  of  winter  weather 
the  stone  cutters  are  crawling  out  of  their 
holes  and  looking  for  something  to  do. 
Little  or  nothing  has  been  dune  since 
Thanksgiving  week.  From  the  present  in- 
dications prospects  are  good  in  the  way  of 
small  jobs  and  trimmings,  enough,  at  least, 
to  keep  the  home  talent  working.  There 
will  be  only  two  large  stone  jobs  coming 
out  this  summer,  the  East  and  South  Side 
High  Schools.  The  Board  of  Education  is 
very  much  in  need  of  these,  so  they  will  be 
pushed  along  rapidly,  when  started. 

Among  the  jobs  now  coming  out  arc  the 
following:  Bids  for  a  church  on  Harbor 
street,  estimated  cost  $15,000.  Fugman  & 
Ulbrich,  architects,  a  modern  structure  of 
|)resscd  brick,  stone  and  terra-cotta,  with 
stee!  frame;  additions  to  Sowienski  and 
Union  street  schools,  estimated  cost  $25,- 
000  each;  a  business  block  on  Euclid  ave- 
nue, for  King  &  Moore.  Architect  F.  C. 
Bate  is  working  on  plans  for  the  West 
Side  Opera  House.  Rumor  has  it  that  it 
is  in  contemplation  to  trim  it  with  terra- 
cotta, and  the  stone  cutters  have  a  com- 
mittee out  to  plead  for  stone  as  against  terra 
cotta  as  a  permanent  building  material.  Im- 
provements to  the  Sandusky  Portland 
Cement  Co, Works  arc  being  pushed.  A  new 
warehouse  and  other  smaller  buildings  ha\e 
been  erected.  The  company  has  increased 
its  output  and  effort  is  now  being  made  to 
secure  the  products  of  a  new  gas  and  oil 
well,  across  the  bay  in  Ottawa  County.  The 
company  consumes  about  two  thousand 
gallons  of  nil  a  day,  which  is  shipped  from 
Lima. 

D.  GWILYM  GEORGE. 


A  Boom   for  HalloweU  Granite* 

Mr.  C.  E.  Tayntor,  of  the  firm  of  C.  E. 
Tayntor  &  Co.,  New  York,  is  to  open  up 
the  old  Melvin  quarry,  a  mile  and  a  half 
west  of  Hallowell,  Me.  The  granite  busi- 
ness has  been  dull  in  Maine  and  this  revival 
will  mean  much  to  the  cutters.  It  is  ex- 
pected that  work  will  be  beg\An  abowt  t\AC 


(irst  of  April  uncovering  a  couple  of  acres 
and  getting  off  the  grout.  The  Melvin 
quarry  is  one  which  Governor  Bodwell 
used  to  work.  From  its  ledges  came  much 
of  the  stone  which  went  into  the  Augusta 
State  House.  All  the  big  granite  pillars 
on  the  portico  were  cut  here.  After  the 
Governor  took  out  all  that  could  be  gotten 
at  conveniently,  certam  parties  took  the 
quarry  and  went  to  cutting  paving  stones. 
They  used  powder  and  blew  things  all  to 
pieces,  filling  up  two-thirds  of  the  works 
with  the  debris.  When  they  got  through 
with  it,  the  works  were  in  such  shape  that 
no  one  could  make  a  dollar  out  of  it  un- 
less they  had  sufficient  capital  to  clear  it 
out  and  start  in  new. 

The  Lcwiston,  Me.,  "Journal"  pays  this 
tribute  to  the  new  owner:  Mr.  Tayntor  is 
tlie  leading  builder  of  mausoleums  in  this 
i:ountry.  Last  year  he  put  up  twenty-one 
in  different  parts  of  the  country,  which  is 
almost  double  what  any  other  firm  did. 
The  third  tallest  shaft  of  granite  in  this 
country  was  erected  by  him  at  Woodlawn 
Cemetery.  New  York.  It  is  a  single  block 
of  granite,  51  feet  high  and  4  feet  square  at 
the  base.  It  is  said  by  granite  men  that 
Tayntor  is  to  the  mausoleum  business  what 
John  Pierce  is  to  the  building  trade,  and  ' 
when  you  stop  to  think  that  it  was  Pierce 
who  handled  the  contracts  for  the  comple- 
tion of  the  .\lbany  State  Capital,  the  Chi- 
cago Post  Oftice,  and  is  in  charge  oi  the 
erection  of  the  Hall  of  Records  in  New 
York,  you  appreciate  the  fact  that  the  fore- 
Hotug  statemcm  pays  Mr.  Tayntor  a  high 
fonipliment, 


New  Jersey's  Work  for  Good  Roacb. 

New  Jersey,  under  her  State  Aid  Road 
law,  has  c-xpendcd  $565,826.05  for  good 
roads.  Of  this  amount  there  has  been  spent 
north  of  Trenton  $265,465.68.  There  has 
therefore  been  more  money  expended  in 
the  northern  than  in  the  southern  counties 
oi  the  State.  North  of  Trenton  150  miles 
of  roads  have  been  built,  and  south  of 
Trenton  174  miles,  the  southern  counties 
getting  more  mileage  for  the  money  than 
the  north.  This  excess  is  owing  to  cheaper 
construction,  about  44  miles  south  having 
been  built  of  gravel.  With  the  exception 
of  a  tew  miles  in  Monmouth  County  the 
roads  north  of  Trenton  have  all  been  built 
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Contract  and  Building  News. 

An  extensive  contract  for  masonry  has 
betn  let  to  the  Beaver  Stone  Company  by 
Wilkins  &  Davison,  engineers.  It  calls  for 
the  building  of  a  retaining  wall  600  feet 
long  and  15  feet  high,  along  the  property 
of  the  Westinghouse  Airbrake  Company, 
at  Turtle  Creek,  Pa.  From  1,800  to  2,000 
yards  of  masonry  will  be  required.  Work 
will  be  started  as  soon  as  the  cold  weather 
breaks. 

Daviiison  Bros.,  of  Chicago,  have  been 
awarded  the  contract  for  the  marble  work 
on  the  new  county  building  at  Detroit. 
Mich.,  their  bid  providing  that  the  work  is 
to  be  done  for  $211,000  if  permitted  to  be 
done  outside  of  Detroit  and  by  non-union 
labor,  or  $230,000  if  required  to  be  done  in 
the  city  and  by  union  labor.  The  award  is 
subject  to  appmval  by  tlie  board  of  super- 
visors. 


Public  Buildinifs  and  Schook. 

The  Mobile  &  Ohio,  the  Illmois  Central 
and  the  Nashville.  Chattanooga  &  St. 
Louis  Railroads  are  preparing  to  erect  a 
union  depot  at  Jackson.  Tenn.  Richard 
Carroll,  general  manager.  Mobile  &  Ohio 
Railroad  Co,,  Mobile.  Ala. 

Hillman  Hospital  Association,  of  Birm- 
ingham, Ala.,  will  receive  scaled  bids  April 
15  for  the  erection  of  a  hospital  building  to 
be  three  stories.  Cost  not  over  $30,000. 
Mrs.  T.  H.  Molton,  secretary. 

An  appropriation  of  $50,000  has  been 
made  for  a  postofficc  building  at  Janesville. 
Wis. 

Proposals  will  be  received  at  Miller  coun- 
ty court  house,  Te.xarkana,  Ark.,  on  the  3d 
of  April,  for  all  necessary  additional  ma- 
terials and  work  on  the  new  court  house. 

J.  W.  Gladdis,  of  Vincennes,  Ind.,  has 
prepared  plans  for  a  $25.poo  school  to  be 
erected  at  Monroe,  La. 

A  bill  is  before  the  California  Legislature 
appropriating  $100,000  for  a  Polytechnic 
school  at  San  I-uis    Obispo,  Cal. 


Plans  have  been  prepared  for  building  a 
$30,000  school  house  in  Freeport,  III. 

A  site  has  been  selected  for  the  erection 
of  a  library  building,  at  Battle  Creek. 
Mich.,  this  year.  The  late  Charles  Willard 
bequeathed  $40,000  for  this  purpose. 

The  Chesapeake  &  Ohio  Railway  and 
the  Pittsburg  &  Carolina  Railway  will 
build  a  union  station,  at  Richmond,  G.  W. 
Stevens,  general  manager,  Richmond.  Va. 

The  Missouri. Pacific  will  build  a  $40,000 
station  at  Wichita,  Kan.  J,  W.  Way,  St. 
Louis,  Mo.,  engineer. 

Plans  have  been  prepared  for  a  $50,000 
school,  with  gymnasium  and  baths,  in  the 
27th  ward  of  Pittsburg. 

Bids  will  be  received  April  6  for  an  in- 
sane asylum  at  BloomAeld,  la. 

The  Allegheny,  Pa.,  Elks  will  build  a 
society  building  at  Stockton  avenue  and 
East  Diamond  street.  Estimated  cost, 
$100,000. 

Geneva,  O.,  is  to  have  a  new  school 
building  (or  primary  and  grammar  grades 
to  replace  building  burned  last  fall.  It  will 
cost  from  $18,000  to  $25,000. 

The  Douglas  county.  Kan.,  board  has 
decided  to  build  a  new  court  house. 

The  Wesley  Hospital  Association  will 
erect  a  hospital  at  Dearborn  and  25th 
streets,  Chicago.    Estimated  cost,  $200,000. 

Improvement  to  cost  $50,000  will  be 
made  at  the  Michael  Reese  Hospital,  29th 
street  and  Groveland  avenue.  Chicago. 

A  movement  is  an  foot  to  build  a  $100,- 
000  Y.  M.  C.  A.  building,  at  Erie,  Pa. 

Stephen  F.  Sherman  is  receiving  com- 
petitive plans  for  an  opera  house  at  New- 
ark, N.  Y.,  to  be  erected  in  memory  of  his 
father.  Estimated  cost,  $55,000.  Besides 
the  theatre  the  building  will  contain  gym- 
nasium and  club  rooms. 

The  school  board  has  decided  to  build  a 
$25,000  addition  to  the  Blain  school,  at 
West  Superior,  Wis. 

Marshficld,  Wis.,  will  build  a  $tg,0Q0 
high  5cVvoo\. 
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Evanston,  III.,  will  buitd  a  $40,000  addi- 
tion to  its  high  school. 

Senator  Kimball  has  introduced  a  bill 
in  the  Arkansas  Senate  for  the  erection  of 
a  new  State  capitol  building.  The  bill  pro- 
vides for  an  immediate  appropriation  of 
$50,000  to  start  the  work.  The  bill  further 
provides  that  the  cost  oi  the  new  State 
house  shall  not  exceed  $t,ooo,ooo,  and  that 
State  convicts  may  be  employed  in  the  per- 
formance of  rough  labor. 

Bids  wilt  soon  be  received  for  a  new 
city  hall  at  Lake  City.  Minn. 

The  Kansas  Wesleyan  University  has  re- 
ceived an  endowment;  $20,000  will  be  spent 
in  erecting  a  ladies'  hall  and  $5,000  for  a 
gymnasium. 

The  Chicago,  Milwaukee  &  St.  Paul 
Railroad  will  build  a  $50,000  freight  depot 
at  Madison,  Wis.,  of  brick  and  stone. 

Peoria,  III,,  architects  are  preparing 
plans  and  specifications  for  five  buildings 
to  be  erected  on  the  State  fair  grounds  at 
a  cost  of  $100,000. 

The  faculty  of  Harvard  University  has 
decided  to  apply  $50,000  of  the  Henry  L. 
Pierce  bequest  for  the  erection  of  a  build- 
ing for  the  science  school. 

Competitive  plans  have  been  asked  for 
the  erection  of  a  $,v>,ooo  school  house  at 
Gloucester.  Mass. 

The  Southern  Reformatory,  of  Indiana. 
is  to  have  an  addition  containing  600  cells, 
to  be  erected  at  a  cost  of  $205,000. 

Among  the  new  stations  to  be  built  in 
the  spring  are  the  following:  At  Council 
Bluffs,  for  $'?o,ooo.  by  the  Rock  Island;  at 
Wichita,  Kan.,  for  $40,000,  by  the  Missouri 
Pacific;  at  LaPrairie  and  St.  Cloud,  Minn., 
by  the  Great  Nortliern;  at  Colorado 
Springs  for  $15,000,  by  the  Santa  Fc:  at 
Benton  Harbor,  Mich.,  by  the  Chicago  and 
West  Michigan;  at  Ft.  Worth,  Tex.,  for 
$150,000  by  the  Texas  &  Pacific. 

The  Sisters  of  Mercy,  of  Chicago,  are  to 
build  an  academy  and  convent  at  4Qth  and 
50th  streets,  and  Evans  and  Langley  ave- 
nues, at  a  cost  of  $250,000. 

E.  O.  Fallis  &  Co.,  of  Toledo,  O.,  are 
drafting  plans  for  the  erection  of  a  six- 
story  building  for  the  Y.  M.  C.  A. 


Churches. 

The  United  Presbyterian  Society,  of 
Turtle  Creek.  Pa.,  will  let  the  contract  in  a 
week  or  two  for  the  erection  of  two  $20,000 


churches.     Rev.  William  McConnell,  pas- 
tor.   The  McMasters  M.  E.  Congregation,] 
of  the  same  place,  will  also  erect  a  $25,000* 
church.    Rev,  A.  J.  Ashe,  pastor. 

The  North  Avenue  Presbyterian  Society, 
of  Atlanta,  Ga.,  has  purchased  a  site  for 
the  erection  of  a  new  church.  Rev.  Onne 
Flynn,  pastor. 

Money  is  raised,  and  work  will  be  com- 
menced at  once  on  the  erection  of  a  $25,000 
church  by  the  Westminster  Presbyterian 
Society,  of  Jacksonville,  III, 

It  is  proposed  to  begin  work  April  1  ruij 
extensive  improvements  to     be     made  to 
the  Second    Congregational     Church,     at 
Oak  Park,  III.    Estimated  cost,  $35,000. 

Tlic  trustees  of  the  St.  Boniface  Society, 
of  Louisville,  Ky.,  will  build  a  $50,000 
church.  D.  X.  Murphy  &  Bros.,  architects. 
Rev.  Paul  Alf,  pastor. 

Mrs.  H.  N.  May  will  erect  a  granite 
memorial  chapel  at  Rosehill  Cemetery, 
Chicago.    J.  L.  Silsbee,  architect. 

St.  John's  Rom.iti  Catholic  Church,  of 
Philadelphia,  will  build  a  brick  and  stone- 
trimmed  parochial  school,  at  i.^lh  and 
Chestnut  streets.  Architect  Frank  Watson 
is  preparing  the  plans. 

Media,  O.,  is  discussing  the  erection  of 
a  public  hall  and  gymnasium. 

An  appropriation  of  $25,000  has  been 
made  for  a  normal  school  at  Marquette, 
Mich. 

Bids  will  be  asked  for  an  ij^.ooo  school 
house  at  McKeesport,  Pa.  McCallum  Sl 
Ely,  architects. 

The  mayor  of  Troy,  N.  Y,,  recommends 
the  erection  of  a  new  City  Hall. 

The  Slate  As.scn)bly  of  Washington  has 
passed  appropriations  of  $600,000  for  Capi- 
tol building.  $100,000  for  Pullman  College, 
$55,000  for  two  domitories  and  $5,000  for 
a  water  system  at  the  university. 

The  M.  E.  Society,  of  Anderson,  Ind., 
propose  to  build  a  $30,000  church. 

The  M.  E.  Society,  of  Evansville,  Ind.. 
will  build  a  $15,000  church  after  plans  pre- 
pared by  Sidney  Smith,  of  Chicago. 

The  St.  James'  Episcopal     Society,     of 
Avon,  N.  Y.,  propose  to  build  a    $20,oao> 
church.    Rev.  B.  S.  Sanderson,  Bath,  rec- 
tor, in  charge. 

Hudson  Hoagland  is  having  plans  pre- 
pared for  a  $100,000  Presbyterian  Church 
to  be  erected  in  memory  of  his  mother,  at 
Dover,  N.  J. 

The  Catholic  Society,  of  Herkimer,  N. 
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Y.,  will  build  a  stone  churcli  in  the  spring. 
Rev.  James  li.  Halpin. 

William    R.  Brown,    of  Cincinnati,  has 
prepared  plans  for  the  church  to  be  erect- 
'  ed  by  the  Central     M.     E.     Society,     of 
Wilkcsbarre,   Vt.     Cost  $50,000. 


Business  Buildmgfs. 

H.  B.  Eastman  proposes  to  organize  a 
stock  company  to  build  a  $6},000  hotel,  at 
Boise  City,  Idaho. 

The  Peoples'  Institute  Hotel  Company 
has  been  incur(>orated  to  build  a  three- 
story  hotel  on  West  Van  Buren  street, 
Chicago. 

A  fotirteen-story  office  building  is  to  be 
erected  at  Court  and  Joralcmon  streets, 
Brooklyn.  Architect,  George  L.  Morse; 
cost  $200,000. 

The  Moline  (111.)  Plow  Company  will 
build  a  warehouse  and  foundry  at  a  cost  of 
$90,000. 

A  ten-story  fireproof  business  building  is 
to  be  erected  on  Chant  street.  Philadelphia, 
by  Contractor  L.  C.  Hickman. 

The  Columbus  (O.)  Brewing  Company 
will  receive  bids  for  excavating,  stone 
work,  brick  work,  iron  work,  machinery, 
etc.,  for  brewery.  Henry  Suiberi,  presi- 
dent. 

The  Baltimore  (Md.)  council  is  investi- 
gating the  cost  of  developing  the  power 
made  by  the  145,000,000  gallons  of  water 
which  overflow  daily  at  Lock  Raven  reser- 
voir. 

Swafford  Bros.,  manufacturers  of  shirts 
and  overalls,  at  Kansas  City,  Mo.,  will 
erect  a  $150,000  six-story  building  for  bus- 
iness and  manufacturing  purposes. 

Esenwcin  &  Johnson  arc  preparing 
plans  for  a  llirce-story.  $200,000  addition  to 
the  Iroquois  Hotel,  Buffalo,  N.  Y. 

Architect  Will  lam  G.  Van  Kerren  has 
prepared  plans  for  a  hotel  on  Van  Burcn 
street  and  Irving  avenue.  Chicago. 

The  Pullman  Palace  Car  Company  are 
to  build  large  car  shops  at  St.  Louis. 

The  Long  Island  Brewing  Company,  at 
Third  avenue,  Dean  and  Bergen  streets, 
Brooklyn,  N.  Y.,  will  enlarge  its  plant. 
The  company  has  issued  $250,000  6  per 
cent,  twenty  years'  bonds  to  secure  funds. 

A  business  building  is  to  be  erected  at 
the  northwest  corner  of  Tenth  and  Wash- 
ington avenue.  St.  Louis,  to  cost  $175,000, 
to  be   fireproof,   seven   stories  high,   with 


terra  cotta  brick  exterior.  Isaac  Taylor, 
architect. 

Siegel-Cooper  &  Co.  will  erect  a  six- 
story  extension  to  their  building  on  West 
Eighteenth  street.  New  York,  at  a  cost  of 
$100,000.     DeLome  &   Cordes,  architects. 

The  Monarch  Brewing  Company,  of 
Baltimore,  will  erect  a  brewing  plant  at  a 
cost  of  about  $250,000.  Wilhelm  Guesser 
Engineering  Company,  architects. 


Bridges, 

Binghamton,  N.  Y.,  has  awarded  a  con- 
tract to  the  Groton  Bridge  Company  for  a 
bridge  to  cost  $40,000.  It  is  to  span  the 
Susquehanna  River  at  Tomkins  street. 

The  Southern  Railway  Company  will 
construct  a  steel  bridge  at  Greenville, 
Tcnn.,  to    take  the  place  of  a  wooden  one. 

The  Board  of  Estimate  and  Apportion- 
ment of  Brooklyn,  N.  Y.,  has  received  a 
communication  from  Bridge  Commission- 
er Shea  asking  the  board  to  authoriEc  the 
expenditure  of  $750,000  for  a  bridge  across 
Newtown  Creek,  at  Vernon  avenue,  and 
$iOO,ooo  for  one  crossing  at  Grand  street. 
Commissioner  Shea  will  submit  plans  to 
the  Board  of  Public  Improvement  for  both 
of  these  structures  and  their  construction 
will  be  urged  as  of  most  immediate  impor- 
tance. 

Modena,  Wis.,  is  to  have  a  new  steel 
bridge  with  a  7S-foot  span. 

There  is  to  be  a  bridge  built  over  a 
branch  of  the  Cattaraugus  Creek,  between 
the  towns  of  Persia  and  Otto  in  Cattarau- 
gus County,  N.  Y. 

The  New  York.  Philadelphia  and  Nor- 
folk R.  R.  Co.,  is  preparing  to  construct 
a  steel  bridge  at  Pocoraoke  Station,  Md., 
to  replace  the  old  wooden  structure  which 
now  spans  the  Pocomoke  River.  The  new 
bridge  will  cost  about  $75,000  and  be  com- 
pleted May  1st. 

The  County  Commissioners,  of  Terre 
Haulc,  Ind.,  are  investigating  the  condi- 
tion of  the  trestle  on  the  Macksville  grade. 
All  the  commissioners  favor  a  steel  or  iron 
post  trestle  with  small  store  abutments  and 
one  of  the  contractors  offered  the  opinion 
that  such  a  structure  would  cost  about 
$15,000  or  $20,ocxj. 

The  Mayor  of  Marion,  Ind.,  is  preparing 
an  advertisement  for  plans,  specifications 
and  proposals  for  the  new  East  Macon 
Bridge  It  will  soon  he  ready  for  publica- 
tion. 
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Beds  of  Onyx  Found  in  Kentucky. 

A  ricli  bed  of  onyx  has  been  located  in 
Barren  County,  Ky.,  and  will  be  developed 
this  spring.  A  correspondent  gives  this 
account  of  the  find: 

Six  months  ago  a  mining  engineer  of 
many  yiars  experience,  employed  by  Louis- 
ville, while  making  a  geological  examina- 
tion in  Green  County,  Ky.,  along  Little 
Barren  River,  came  upon  groups  of  onyx 
deposits.  These  deposits  were  located  on 
the  slope  of  a  range  of  hills  formini,'  one 
side  of  a  basin  of  the  river.  The  peculiar- 
ity of  the  grouping  in  this  region  is  that 
several  deposits  varying  in  area  from  a  few 
square  rods  to  several  acres,  arc  found  to- 
gether, and  then  for  miles  the  sides  of  the 
hills  show  no  trace  of  onyx.  In  rare  in- 
stances single  or  isolated  deposits  are 
found. 

The  deposits  of  onyx  thus  far  have  been 
only  found  on  the  slopes  of  the  knobs 
bounding  the  west  side  of  the  Horseshoe 
Basin.  These  deposits,  like  those  in  Green 
County,  are  chiefly  in  groups,  with  miles 
of  intervening  country  practically  barren  of 
onyx.  Some  of  these  deposits  arc  tlie  larg- 
est ever  found.  One  on  the  Smith  farm, 
from  its  lower  edge  to  the  crest,  extends 
about  200  feet  up  the  slope,  showing  a 
thickness  of  60  feet. 

The  onyx  is  sound  and  usually  has  none 
of  those  flaws  which  sometimes  mar  the 
beauty  of  the  Mexican  product. 

Since  the  discovery  of  this  field  about 
1,200  cubic  feet  of  the  material  has  been 
shipped.  This  has  been  sawed  into  slabs 
and  polished  eilticr  for  use  in  decorative 
work  or  mantels,  or  made  into  tabic  tops. 
The  onyx  was  shipped  to  New  York. 
Philadelphia,  Cleveland,  Cincinn.^ti  and 
Louisville,  and  wherever  it  has  been  iisc<l 
it  has  been  admired. 


The  Famous  Pipestone  Quarries. 

Major  James  McLaughlin,  Indian  in- 
spector, has  undertaken  a  heavy  task,  says 
the  "Minneapolis  Journal."  It  is  nothing 
less  than  to  persuade  the  Yankton  Sioux 
to  give  or  sell  to  the  United  States  the 
mile  square  near  Pipestone,  Minn.,  which 
contains  the  famous  pipcstone  quarries. 
The  absolute  title  to  this  land,  which  con- 
tains the  only  stone  ot  the  kind  in  the 
world,  a  stone  the  Indians  have  for  cen- 
turies  valued  above  all  others,  is  vested  m 


the  Yankton  band.  Only  by  their  own 
free  will  can  they  be  deprived  of  the  land. 
The  government  wants  the  mile-sqrare 
for  more  room  for  the  Indian  school, 
which  it  desires  to  enlarge.  The  task  is 
likely  to  be  a  very  ticklish  one,  for  the 
pipcstone  quarries  are  the  sacred  of  sacreds 
to  the  Indians,  especially  the  Sioux,  who 
have  always  jealously  guarded  them.  The 
pipcstone  <iiiarries  cover  about  a  quarter  of 
the  section  and  are  the  bed  of  a  creek.  Ma- 
jor McLaughlin  says  that  he  hopes  to  suc- 
ceed by  guaranteeing  to  the  Indians  that 
the  famous  quarries  will  always  be  theirs, 
even  if  they  cede  the  land  to  the  govern- 
ment. 

Major  McLaughlin  is  at  work  now  m 
counting  the  scattered  members  of  the 
Mdawakanton  band  of  Sioux,  who  live  in 
different  parts  of  .Minnesota.  The  gover- 
nors put  their  number  at  940,  but  the  In- 
dians say  they  are  'not  so  nunierous.  It  is 
lo  their  advantage  to  be  few  in  number, 
that  each  person  may  get  more  of  the 
$5, 000  annuity. 


A    Bouldei 


Monument 
Heroes. 


to    Cuban 


Buffalo  is  about  to  erect  a  boulder  monu- 
ment to  the  gallant  men  of  the  brave  Thir- 
teenth infantry  who  did  such  noble  work 
during  the  recent  war  at  San  Jvian  Hill  and 
before  Santiago.  This  boulder  has  been 
taken  from  the  hilUide  of  the  Lcwiston 
Mouniajn,  on  the  lower  Niagara,  and  Mrill 
be  erected  on  a  low  foundation  at  Fort 
Porter,  Buffalo.  It  is  of  red  granite,  egg- 
shaped,  and  is  ten  and  one-half  feet  long, 
nine  feet  wide  and  seven  feet  high. 


Building  Statistics  of  New  York. 

riic  report  of  the  New  York  Department 
of  Buildings  for  the  last  quarter  of  1898, 
just  published,  shows  that  during  the  three 
months  ending  Dec.  ji,  plans  were  filed 
for  ^..143  new  buildings.  The  estimated 
i'o.st  of  the  buildings  was  $22,144,965.  Of 
the  buildings,  854  were  in  the  boroughs  of 
Manhattan  and  the  Bronx,  and  their  esti- 
mated cost  was  $16,655,025.  The  new  build- 
ings in  the  borough  of  Brooklyn  for  the 
same  period  numbered  1. 175;  estimated 
cost  $4,606,259. 

The  new  buildings  in  progress  in  the 
boroughs  of  Manhattan  and  the  Bronx  on 
Dec.  3,\  wnvwbeved  1.969. 


MUXAUCH  DRILL  MOUNTED  ON  TRIPOD. 

Hmve  You  Seen  Our  No.  30  Catalogue  I'  It  Not,  Send  for  One.  It  Tells  All  About  Rock  DrlllM 


M.  C.  BULLOCK  MFG.  CO., 


W.  LAKE  STREET, 


CHICAGO.  (LL, 


Please  mention  Stoxe  whpn  wvitVng  to  R4^en\wr«. 
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Stone  or  Steel  Bridg^es? 

Alderman  William  Hall,  of  Dcs  Moiiics, 
who  introduced  a  resolution  in  the  city 
council  for  a  brick  bridge  across  the  river 
at  Des  Moines,  says: 

"I  have  been  looking  into  these  bridges 
and  find  they  arc  becoming  the  favorites 
in  the  east.  One  at  Topeka  cost  over 
$100,000,  but  that  was  because  of  the  scar- 
city of  materials.  I  have  statements  from 
several  engineer*,  among  them  a  Kansas 
City  man  who  .ill  say  the  brick  or  stone 
.structure  is  the  best  and  cheapest,  regard- 
less of  statements  of  the  steel  bridge  com- 
bines. I  find  that  with  the  sand  and  gravel 
close  at  hand,  plenty  of  broken  tile  and 
brick  for  concrete  .ind  the  best  paving 
brick  at  low  prices,  wc  could  build  a  bridge 
of  the  Melan  Arch  style  for  about  $3  per 
square  foot,  which  would  bring  the  entire 
cost  at  from  $30,000  to  $40,000.  These 
bridges  become.simply  a  solid  mass  of  con- 
crete or  stone  and  will  out-last  steel 
bridges  ten  years  to  one.  Steel  strttcturc 
begins  to  decay  as  soon  as  built  from  rust 
and  weather,  while  the  cement  structures 
get  harder  and  arc  practically  weather 
proof.  All  1  want  is  that  the  council  shall 
investigate  thoroughly  before  ordering  or 
contracting  for  any  more  bridges.  .'Mmost 
every  dollar  would  be  spent  for  home  la- 
bor and  materials.  The  Trades  Assembly 
endorses  these  bridges  and  so  will  every 
laboring  man  wlm  slinlic?  the  iiiu-stinn." 


A  New  Monument  to  Lincoln. 

There  is  a  disposition  on  the  part  of  the 
members  of  the  House  of  Keprrsenlalivcs 
to  erect  a  new  monument  in  inemnry  »>i 
the  martyred  President.  Abraham  Lincoln, 
.says  an  Illinui<.  exchange. 

For  some  time  the  fact  has  been  con- 
ceded that  the  present  monnment,  at  Oak 
Ridge  Cemetery  at  Springfield  is  fast  go- 
ing to  decay,  and  it  is  estimated  that  it  will 
take  over  $250,000  of  the  State's  money  to 
put  it  in  repair;  the  only  way  to  make  it 
serviceable  being  to  tear  the  structure 
down  completely  and  erect  a  new  one  in 
its  place.  The  present  monument  was 
built  by  the  IJncoln  Monument  .Associa- 
tion, by  popular  subscription  in  various 
States,  and  was  turned  over  to  the  State 
of  Illinois  in  1*^05.  Upon  examination  a 
year  ago  the  foundation  of  tlie  monument, 
beneath  which  rest  the  remains  of  Prcsi- 
<f<'nt  Lincoln,  was  inun<\  to  he  in  a  badly 


dilapidated  condition.  The  brick  walls  are 
full  of  large  cracks,  and  prominent  archi- 
tects have  given  opinions  that  these  walls 
cannot  much  longer  hold  the  massive 
weight  resting  upon  them.  The  monument 
question  has  been  talked  over  among  the 
members  of  the  House  considerably  since 
the  opcnmg  of  the  session,  and  many  are 
now  free  in  expressing  opinions  in  rela- 
tion to  it.  The  disposition  of  the  mem- 
bers of  the  House  who  have  given  the 
monument  question  consideration  is  that  a 
new  monument  should  be  erected,  and  a 
bill  making  an  appropriation  for  that  pur- 
pose will  be  introduced  early  in  the  week. 
The  present  intention  is  to  erect  a  new 
monument  in  the  public  square  of  Spring- 
field, which  at  present  is  occupied  by  the 
old  courthouse.  The  old  courthouse  was 
formerly  the  State  capitol  building,  and  it 
was  in  it  that  Lincoln  became  first  famous. 


The  Pumice  Stone  King;* 

William  Quigley.  the  i>uniice  stone  king 
of  the  United  States,  is  in  the  city,  says  the 
Salt  I.,akc  City  "News."  Mr.  Quiglcy's 
home  is  in  Cleveland.  O..  though  his 
pumice  factory  is  in  Chicago.  He  is  the 
owner  of  the  pumice  stone  dcoosits  in  Mil- 
lard county.  Utah,  which  is  the  only  dc- 
l)osit  thus  far  found  in  the  United  States. 
Heretofore  all  the  pumice  stone  used  in 
this  country  came  from  Italy.  At  present 
the  .American  article  is  driving  the  foreign 
one  out  of  the  market.  From  tests  made 
the  L'tah  pumice  stone  is  found  to  be  su- 
perior to  any  yet  imported.  Mr.  Quigley 
has  a  force  of  men  at  work  at  the  quarries, 
.nnd  already  two  carloads  of  the  product 
have  been  shipped  to  the  Chicago  factory. 
In  aninterviewlo-day  Mr.  Quigley  said  that 
Ijc  had  used  up  all  the  stock  on  hand  and 
that  shipments  would  continue  from  Utah 
until  the  factory  was  tilled  up.  He  predict- 
ed that  before  long  250  men  would  be  em- 
ployed at  the  quarrio?. 


It  is  the  intention  of  the  County  Com- 
missioners of  Madison  County,  O.,  to  erect 
two  bridges  as  follows:  One  over  Deer 
Creek  on  the  London  and  California  pike: 
170  feet  by  18  feet  span,  and  400  perches 
of  masonry.  One  over  Bradford  Creek, 
Shepherd  road,  m  Range  township,  60  (cct 
by  14  foot  span  and  J40  perches  of  mason- 
ry.   W.  D.  Wilson,  County  .-Vuditar. 


'v!?a^hlngion's  Green  Onyx  Marble. 

A  Carload  of  green  onyx  marble,  the  first 
hJiinrfnt  of  dimension  stone  from  the 
*xo»  of  the  United  States  Marble  Com- 
^.'^'ncar  Valley,  in  Stevens  County, 
Washington,  was  recently  shipped  to  Chi- 
cago. Mr.  John  Kinan,  vice-president 
of  the  company,  talked  about  the  product 
of  the  mines  to  a  reporter.  He  specially 
pointed  out  a  block  of  the  onyx,  measur- 
ing about  six  feet  in  length  and  three  and 
a  half  feet  square  on  the  end.  Its  weight 
was  about  five  tons. 

"That  block  alone  is  worth  about  $300 
even  at  ihe  introductory  prices  which  the 
company  obtains  for  its  material."  said  Mr. 
Kinan.  "This  material  brings  $5  per  cu- 
bic foot  at  Valley  and  the  invoice  for  this 
carload  is  about  $q8o.  This  sum  of  money 
is  about  equal  to  the  total  cost  of  the  ma- 
chinery installed  upon  the  property  and 
with  which  this  carload  was  taken  out.  It 
will  be  seen  therefore  that  the  ony.x  quar- 
ries are  destined  to  prove  as  profitable  as 
any  gold  mine,  and  the  cost  of  getting 
out  the  material  is  trifling  as  compared 
with  that  of  mining  ores.  Wc  have  never 
had  to  do  much  dead  work.  No  shaft  or 
tunnel  has  been  necessary.  A  giant  body 
of  this  rare  material  crops  out  upon  the 
mountain  side  2, too  feet  above  the  level  of 
the  station  at  Valley.  This  body  has  been 
proved  to  be  over  200  feet  wide,  and  how 
much  farther  it  extends  into  the  mountain 
is  still  a  problem.  That  it  goes  down  to 
great  depth  is  proved  by  the  showing  of 
the  same  material  in  the  canyons  300  to 
SCO  feet  below  the  point  where  the  work  is 
being  done. 

"In  getting  out  this  material  it  was  only 
necessary  to  blast  away  a  little  overhang- 
ing cap  rock,  and  then  to  open  the  onyx 
deposit  in  the  usual  quarry  benches.  One 
Rand  drill  mounted  upon  a  quarry  bar  gets 
out  the  material,  although  it  is  the  inten- 
tion of  the  company  to  add  to  this  plant 
one  and  possibly  two  drills  at  once. 

"The  process  of  getting  out  the  blocks 
is  by  drilling  holes  about  five  or  six  inches 
apart  and  on  all  sides  of  the  block  and 
then  swedging  out  the  intervening  mate- 
rial between  the  holes,  thus  freeing  the 
piece  on  all  sides.  No  powder  can  be 
used,  as  it  shatters  the  material.  The  drill 
can  make  a  four-foot  hole  in  this  mate- 
rial in  about  20  minutes." 

This  properly  has  been  under  develop- 
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mcnt  only  about  a  year.  Last  spring  a 
small  ca.rload  of  the  material  was  shipped.. 
It  consisted  of  fragmentary  pieces  froi 
the  surface,  showing,  when  worked  up, 
many  flaws.  The  material  made  a  hit  in 
Chicago,  but  the  marble  men  down  there 
would  not  believe  that  it  could  be  furnish- 
ed in  blocks  of  any  size.  This  carload  will 
convince  them  not  only  of  the  fact  that  big 
blocks  can  be  obtained  but  that  the  ma- 
terial, at  only  a  slight  depth,  is  flawless. 
Careful  tests,  made  by  hand  polishing, 
show  the  material  like  that  in  the  car  to 
be  perfectly  solid  and  free  from  cracks. 


Forests  of  Stone. 

Old  forests  are  apt  to  get  into  the  most 
impossible  places  and  to  turn  into  the 
most  preposterous  shapes.  All  our  coal 
fields  are  ancient  forests  far  underground, 
then  crushed  and  cooked  into  a  hard  min- 
eral substance,  says  the  Chicago  Tribune. 
They  are  forests  of  plants  which  once  grewJ 
as  mighty  trees,  for  outside  of  fairyland 
who  would  ever  imagine  a  majestic  wood- 
land of  club  moss  and  reeds  and  the  little 
sand  weed  called  the  horsetail.' 

In  Greenland,  right  under  the  ice  fields, 
a  buried  forest  has  been  found  in  which 
the  plants  were  all  palms  and  tropical 
creepers,  proving  that  once  the  Arctic  re- 
gions were  as  hot  as  the  Indies. 

In  the  Wash,  between  the  counties  of 
Lincoln  and  Norfolk,  there  is  an  old  forest 
under  the  sea.  with  stumps  of  fallen  oal( 
and  elms  still  visible  when  the  tide  is  lov 
This  was  all  dry  land  in  the  days  of 
ancient  Britons. 

Out  in  the  deserts  of  Arizona  there 
a   dead  forest    on    the  surface    of  bumtnl 
rock  and  driving  sand,    where    no    pla 
save  the   cactus  can  now  find  any  water^ 
When  the  place  was  first  discovered  a  ne 
gro  cook  thought  that  it  would  be  exc 
lent  for  camping.     So  he  took  an  ax  ani 
delivered  a  mighty  blow  upon  the  fall* 
trunk  of  a  big  red  pine. 

His  ax  head  was.  ruined,  the  haf 
smashed  and  his  fingers  so  badly  hur 
that  he  sat  down  and  howled.  For  ihatl 
tree  was  changed  to  massive  rock,  which 
looked  as  fresh  as  though  felled  but  yes- 
terday. The  whole  prostrate  forest  of  big 
timber  had  been  changed  into  valuable 
av\d  bcwUuil  onyx,  jasper  and  agate. 


The  Very  Fact  that. 


I 


23,500  Rock  Drills 


have  been  made  and  sold  by  this  Company 
carrtes  wtth  it  the  assurance  of  lon^  and 
successful  experience. 

500  at  the  Anaconda.  Mints,  Buttt:,  Mont. 
80  at  the  Homestake,  Lead»  South  Dakota. 
J  4  by  Thomas  A.  Edison,  Edisun,  N.  J. 

THE  "NEW  INQERSOLL" 

is  the  embodiment  of  all  that  there  is  g^ood  in 
Rock  Drills.  Its  popularity  increases  each  day 


UBc  B  Class  "E'  Air  (.f'ii>]ir<-^-rir  tacked 
up  on  Ibf  wall  for  drivitig  pneuinatic 
tools  for  letterinfr  on  marlileaiid  eriiiitC- 
U  is  a  convcniciil  nincliiiie  for  tnis  and 
■.iniilar  work 


QUARRY 
..BARS.. 


ROCK  DRILLS,  CHANNELERS,  Etc. 

CATALOGUE  No    3?. 

AIR   COMPRESSORS     J2SUndardTypesand   | 
—— many  Special  Patterns.   ^ 

CATALOGUE  No    71.  J* 

POHLE    AIR    LIFT    PUMP    Water  Works,    | 

—      —  ■  ■  "  "^ Railroads.  S 

Factories,  Irrig[atioa,  Etc.  « 

THE  IN(iERSOU=SEWiEANT  DRILL  CO.. 

HAVEMEYER-BUILDING,  NEW  YORK. 

Keck  Drill  luf  J  fohore  holes iti  irratiite  „,  .       r.  ,  ...  ^      _i-„,.,^ 

tlumas,  Mbaay  State  House    Aibauv  Piea»e  mention  Stonk  Vflien  ■wt\V\v\g  Xo  ^idNCTlxat^ri, 


t56 


STONE. 


A  Huge  Block  of  Mag^nesium  Lime- 
stone. 

The  Illustrated  Carpenter  and  Builder, 
of  London,  describes  the  largest  stone  ever 
delivered  in  the  city  of  Exeter,  which  ar- 
rived there  the  other  day  via  the  Midland 
and  South-Westcrn  Railway. 

It  consisted  of  a  huge  block  of  yellow 
magnesium  limestone,  raised  in  Messrs. 
Lindley  and  Sons'  quarries  at  Manstield, 
in  Nottingham,  weighing  9  tons  18  cwt., 
and  containing  no  less  than  165  cubic  feet. 
Had  it  been  more  than  2  cwt.  heavier  the 
cranes  at  the  Queen  street  goods  station 
could  not  have  lifted  it,  the  utmost  lifting 
capacity  of  the  largest  not  exceeding  ten 
tons.  This  immense  stone  is  destined  to 
form  the  colossal  figure  of  the  crucified 
Christ,  which  Messrs.  Harry  Hems  & 
Sons,  the  w^ell-known  sculptors  of  Exeter, 
have  been  commissioned  by  Lord  Aldcn- 
ham,  of  Aldcnham.  to  execute  for  the  high 
altar  screen  at  St.  Alban's  Cathedral.  Mag- 
nesium limestone  is  a  rare  and  costly  ma- 
terial, more  expensive  indeed  than  is  the 
best  Sicilian  marble.  It  is  expected  to 
take  fully  six  months  to  carve  the  figure. 


Norman  Construction. 

The  skill  of  the  Norman  builders  in  the 
science  of  construction  is  attested  by  the 
strength  and  durability  of  their  -structures. 
The  three  essential  ingredients  of  which 
they  composed  their  walls — squared  stone, 
nibble  and  cement — when  combined  could 
be  equally  relied  upon  for  their  firmness 
against  pressure,  or  their  resistance  for 
a  very  long  period  to  the  operations  of 
time  and  weather.  The  system,  therefore, 
i>f  bonding  or  tying  together  the  ashlar- 
work  ou  both  sides  of  the  wall  was  very 
rarely  practiced,  and  there  is  not  an  exam- 
ple of  it  in  a  wall  of  great  thickness.  The 
practice  would  have  been  useless;  solidity 
and  capacity  were  indispensably  requisite 
to  Norman  construction,  and  the  concrete 
was  so  dexterously  composed  that  it  would 
have  derived  no  advantage  from  the  intro- 
duction of  blocks  in  a  transverse  direction. 
For  the  same  reason  neither  timber  nor 
iron  were  concealed  in  walls  thus  com- 
posed. The  rugged,  rock-like  aspect  of 
many  buildings  which  once  exhibited  a 
well-wrought  surface  of  stonework  mingled 
with  the  elegant  ornaments  of  architect- 
ure proclaims  the   toil    with   which  their 


strength  had  been  secured.  Fountains  Ab- 
bey and  St.  Pancras  Priory  at  Lewes  are 
interesting  and  deplorable  examples;  but 
in  still  stronger  confirmation  of  the  dura- 
bility of  ancient  cement,  there  are  places 
in  the  walls  of  Conway  and  Bamborough 
Castles,  where  the  stone  has  been  forced 
from  the  mortar,  which  protrudes  in  large 
and  prominent  masses,  and  which  are  not 
in  any  perceptible  degree  injured  by  the 
weather.  Another  peculiarity  occasionally 
observable  in  the  construction  of  Norman 
masonry  is  that  the  angles  of  openings  and 
the  mouldings  or  piers  composing  the 
jambs  attached  to  them  are  not  bonded  to- 
gether, but  that  every  member  of  the  jamb 
throughout  the  thickness  of  the  wall  con- 
sists of  distinct  and  similar  layers  of  stone, 
which  when  not  compactly  joined  and 
firmly  sustained  by  cement  become  crip- 
pled by  length  of  time,  and  fall  asunder  be- 
neath the  pressure  of  their  arches.  The 
tower  of  Canterbury  Cathedral  was  a  re- 
markable instance  of  this  imperfect  kind  of 
construction. 


Tunnelling:  Through  the  Quirinal. 

It  is  intended  to  construct  a  tunnel 
through  the  Quirinal,  Rome,  a  measure 
which  is  sliortly  to  be  accomplished  under 
the  all-embracing  formula  of  municipal 
improvement.  The  Quirinal  Tunnel  is  to 
be  about  20  yards  wide,  and  will  serve  as 
a  thoroughfare  for  pedestrians,  carriages 
and  a  new  electric  tram  line.  The  execu- 
tion of  the  work  will,  it  is  estimated,  take 
some  seven  months  to  accomplish,  and  the 
municipality  of  Rome  will  place  it  in  the 
hands  of  private  contract  The  Quirinal 
Tunnel  is  not  to  be  a  horizontal  cutting; 
it  will  have  an  ascent  through  the  Quirinal 
Hill  to  the  higher  ground  of  the  Vtminal 
and  the  Esquiline,  uniting  by  tramroad  and 
footpath  the  higher  parts  of  Rome  with  the 
town  districts  lying  in  the  plain.  The  new 
Quirinal  electric  tramway  will  start  from 
outside  to  Porta  del  Popolo  to  the  north 
tif  the  Imperial  City  and  end  at  the  Porta 
San  Giovanni  in  the  south. 


There  is  a  movement  on  foot  to  erect  a 
$JO.ooo  swing  bridge  at  Tupperville.  Can- 
ada. 

The  Bridge  Committee  of  Detroit,  have 
decided  to  report  in  favor  of  asking  the 
legislature  for  authority  to  issue  bonds  for 
$500,000  for  a  new  bridge  at  Belle  Isle. 


Channeling  Machines  for  all  Kinds  of  Work. 

CONTRACTORS  FOR™„ 

Prospecting  Quarry  Lands  with  Core  Drills, 


L 


5ULLIVAN  MACHINERY  CO., 

Main  Office,  34  to  60  N.  Clinton  St.,  CHECAGO.  Eastern  Office  &  Works,  CLAREIHONT,  N.  IL 

339  Fifth  Ave..  PITTSBURGH,  PA.  Zll  ^6^6iAtei\V\\  %V.,\V«<^^V.,  ^^V 

PMayp  iiicntioQ  SroifB  vben  writing  to  aATftrtlaotB. 
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Sources  of  Graphite. 

Since  tlie  Ciimberlatid  and  also  the  Si- 
berian deposits  ot  graphite  or  pliiml>;igo 
have  been  practically  exhausted,  (he  chief 
supply  of  this  mineral  has  been  derived 
from  Bohemia,  in  the  south  of  which  coun- 
try, near  Schwartzbach  and  Murgan.  de- 
posits of  pure  graphite  are  found  in  the 
gneiss,  accompanied  by  crystalline  lime- 
stone. According  t"  the  Society  of  .\rts 
Journal,  tlic  mines  and  works  at  the  ffirmer 
place  are  owned  i»y  Count  Sciiwart/.tnlKirK. 
and  those  at  the  latter  by  the  peasants, 
and  these  two  centers  yield  tlie  (jurcst 
graphite  available,  that  of  Krummau  bem^ 
far  inferior.  When  the  mineral  is  not  sulli 
ciently  pure  to  be  sent  away  as  natural 
graphite,  it  is  ground  in  mills  constantly 
traversed  by  a  stream  of  water  that  takes 
»ip  the  powdered  graphite,  which  is  after- 
wards thrown  down  in  tlie  form  of  mud. 
and  when  the  mud  layer  has  attained  a  sul- 
ficictu  thickness,  it  is  subjected  to  a  pres- 
sure of  88  lbs.  per  square  inch,  in  a  filter 
press;  the  resulting  cake,  containing  more 
than  20  per  cent,  of  water,  being  then  dried 
in  a  stove  heated  to  90°  or  100°  Fah.  for 
twenty-four  hours.  Out  of  the  H85  tons  of 
graphite  which  are  turned  out  yearly  on  an 
average  in  Bohemia,  two-thirds  are  ex- 
ported, but  it  is  only  during  the  last  few 
years  that  the  production  lias  been  consid- 
erable. Out  o(  the  twelve  graphite  mines 
in  Bohemia,  only  the  three  named  above 
are  actively  worked,  occupying  728  hands. 
Although  the  prices  of  graphite,  and  es- 
pecially natural  graphite,  have  slightly 
fallen  since,  the  best  quality  now  idit.iins 
only  28s.  7d.,  instead  of  ,38s.  4d.  per  metric 
(juintal  (2  cwt.).  as  formerly,  the  mean  an 
nual  cost  of  production  has  increased  from 
6s.  o'/jd.  to  gs.  7^d.,  owing  to  the  better 
qualities  being   more  in  demand  that  the 

inferior. 

♦** 

Be^inningf  a  Stone  Building   at  the 
Top. 

The  Washington  correspondent  of  the 
Chicigo  "Journal"  says: 

In  building  the  new  Chicago  postolTue 
and  federal  building  the  stone  work  is  to 
begin  at  the  top  and  progres.s  downward. 
So  I  am  informed  by  Mr.  Cobb's  architec- 
tural department.  The  iron  work  of  the 
central  section  oi  the  structure  will  first  be 
thrown  up.  the  corner  wings  being  delayed 


so  the  space  may  be  used  by  the  contract- 
ors. Then,  after  the  roof  has  been  put  on. 
the  granite  will  be  adjusted  to  the  iron 
skeleton  and  be  draped  to  the  ground. 
Such  is  tile  revolution  which  has  been 
wrought  in  the  art  oi  building.  Three  of 
the  principal  iron  tirms  in  the  country  are 
now  at  work  on  the  frame,  while  at  Mount 
Waldo.  Mc..  600.000  cubic  feet  of  granite 
is  being  cut  into  blocks  of  the  proper  shape 
and  dimensions.  The  weight  of  the  stone 
used  in  the  con.struction  of  the  building 
will  be  103,200.000  imuirds. 


Heroic  Figfures  in  Stone. 

The  "I\-ace''  group  on  the  west  side  oi 
the  soldiers'  moniunent  is  nearly  complet- 
ed. Like  the  "War"  group,  on  the  opposite 
side  of  the  monument,  the  "Peace"  figures 
are  carved  out  of  oolitic  limestone  from 
Indiana  quarries.  There  are  about  a  dozen 
of  the  figures,  all  of  heroic  size.  The  cen- 
tral one  is  that  of  Columbia,  twenty-four 
feet  high-  In  the  hand  of  the  figure  is  the 
.•\merican  flag  in  stone,  on  top  of  the  stafT 
of  which  is  perched  an  eagle  with  out- 
spread wings.  .\t  her  feet  is  a  negro,  with 
n  broken  cham  in  his  uplifted  haml,  typi- 
fying the  end  of  slavery.  Near  the  negro 
is  a  figure  of  a  man  with  a  broad  stone 
apron  spread  over  his  knees,  signifying  in- 
du.stry.  Back  of  hin>  stands  an  .American 
soldier,  swinging  his  army  hat  as  if  cheer- 
ing for  the  end  of  a  war.  On  the  right  of 
the  central  figure  stand  representatives  of 
American  womanhood  and  childhood, 
.\l«jve  and  to  the  rear  of  the  group  is  an 
allegorical  figure  of  Peace  Hying  through 
the  air,  with  a  long  palm  in  one  hand  atid 
an  olive  brancli  in  the  other. 

Rudolf  Schwarz,  who  has  carried  out  the 
design  nf  Bruuo  Schmidt  in  the  group,  says 
that  some  of  the  figures  in  it  are  the  largest 
that  have  ever  been  carved  out  of  stone 
since  the  early  days  of  Egypt,  when  some 
figures  of  kings  were  marie  which  equal  in 
size  tht)se  on  tlie  monument.  He  says  Eu- 
rope offers  nothing  which  will  compare  in 
sixe  with  the  stone  figures  on  the  monu- 
ment.— Indianapolis  News. 


The  Brcmcs  County  (Iowa)  Commis- 
sioners are  considering  the  construction  01 
of  a  $10,000  bridge  across  the  Cedar  River. 
Geo.  Watts,  County  Surveyor.  Waverly 
C.  H. 


Gang  Saws,  Planers  of  Every  Description,  Rubbing 
■^^^       Beds,    Soft   Stone  Saws,  Jenny   Lind 
^^^^  Polishers,  Derricks,  Lathes,  Etc. 

p 

^V  Chicagc 


F.  R.  PATCH  MFG.  CO., 


RUTLAND,  VT.,  U.  8.  A. 


Chicago  Oppick,  l'>  &  21  S.  Canal  St.,  Baltimore  Office.  lloS.  Howmcd  &t 

Tel.  Main,  5028.  Te\fcv'^oT\«  Y;o.'ySii^. 

F.  B.  MACOMIiER,  Agbnt.  HEMK\  \\.  WB.NTKB.,  \c.ie.-&-*. 

I'li'ttse  meotlua  Ntoxk  wh»>n  writing  to  advevUswr*. 
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STONE. 


■L 


Balance  in  Building;. 

There  is  a  kind  of  btanty  in  invisible  ub- 
jects  which  is  commonly,  but  perhaps  false- 
ly, supposed  to  speak  to  the  eye;  this  is  that 
kind  of  symmetry  or  uniformity  which  con- 
sists in  an  exact  correspondence  of  form 
between  the  two  halves  of  an  object,  says 
"The  Illustrated  Carpenter  and  Builder." 
To  distinguish  it  iroin  other  kinds  of  uni- 
formity we  will  call  it  "the  uniformity  of 
halves."  We  need  hardly  observe  that  it  is 
the  most  imivcrsal  quality  in  nature  pervad- 
ing all  ranks  of  organic  life,  from  the  leaf 
and  the  flower  up  to  man,  and  all  separate 
and  distinct  creatures,  even  when  inor- 
ganic, from  a  crystal  to  a  world.  Accord- 
ingly, man  has  in  all  ages  and  countries 
imitated  this  principle  of  nature  to  the 
very  best  of  his  power,  in  every  work  that 
was  intended  to  appear  one  separate  and 
complete  whole;  and  though  some  late 
critics  have  told  us  that  a  building  contain- 
ing distinct  apartments  is  to  be  regarded 
as  a  collccti<m  of  several  things  and  treated 
accordingly,  the  world  will  ne\er  believe  a 
mere  assertion  against  the  plain  example  of 
nature,  whose  practice  it  is,  in  an  animal 
having  no  unifurmity  of  internal  parts  (a 
heart  on  this  side,  a  liver  on  that,  and  a 
stomach  placed  unsymmctrically),  never- 
theless to  contrive  the  external  form  with 
an  exact  correspondence  of  halves.  Thougli 
we  constantly  speak  of  this  quality  as  being 
pleasing  to  the  eye,  there  seems  to  be  a 
continual  proof  that  it  has  nothing  to  do 
with  the  eye,  for  when  is  the  image  of  a 
uniform  object  (formed  on  the  retina)  uni- 
form? Never,  in  the  case  of  a  solid  body, 
because  even  when  the  eye  is  exactly  in 
the  centra!  plane  of  the  object,  though  the 
outline  be  uniform,  the  lights  and  shades 
(far  more  striking  to  the  eye)  destroy  that 
uniformity.  Thus  even  the  elevation  of  a 
uniform  building  ceases  to  be  a  unil'orr?i 
object  as  soon  as  it  is  shadowed.  But,  be- 
sides this,  a  deviation  of  the  eye  from  this 
central  plane  to  any  extent  is  nniversally 
thought  to  increase  the  beauty  of  the  view, 
though  'it  destroys  the  uniformity  of  the 
outline  and  renders  it  impossible  that  the 
ocular  image  can,  under  any  efTect  of  light 
and  shade,  ever  be  uniform.  Thu.s  it  ap- 
pears that  the  same  uniff)rmity  which  is  a 
beauty  in  the  object  is  a  defect  in  its  image 
of-  picture.  It  is  necessary  to  the  cnjoy- 
inent  of  this  exceJJence  in  a  building  that 
it  be  not  seen  but  discovered  by  the  mind. 


The  House  of  Three. 

The  most  peculiar  house  in  Great  Britain 
is  said  to  be  a  small  triangular  building 
erected  about  joo  years  ago  at  Rushton,  in 
NorthamjUonshirc.  by  Sir  Thomas 
Treshaiii,  a  fervent  Roman  Catholic,  who  is 
suppo.sed  to  hH\e  wished  by  his  design  to 
typify  the  Trinity.  The  house  is  all  threes, 
each  of  its  three  sides  being  exactly  .^J  feet 
4  inches — that  is,  3^/3  feet — in  lenetb 
There  arc  three  stories;  each  has  three  win- 
dows on  each  of  the  three  sides  and  each 
of  the  windows  in  two  of  the  three  stories 
is  in  the  shape  of  a  trefoil^the  three-leaved 
shamrock.  The  panes  of  glass  are  all  tri- 
angles, or  three-sided.  In  each  of  the  other 
windows  there  are  twelve  panes  of  glass,  in 
three  fours.  There  arc  three  gables  on 
each  side  rising  from  the  eaves;  and  from 
the  center,  where  their  roofs  meet,  rises  a 
three-sided  pyramid,  terminating  in  a  large 
trefoil.  The  smoke  escapes  from  this  chim- 
ney by  three  round  holes  on  each  of  the 
three  sides.  On  the  top  of  each  gable  is 
a  three-sided  pyramid  covered  with  a  tre- 
foil. The  building  is  almost  covered  with 
inscriptions  and  carvings.  Three  Latin  in- 
scriptions, one  on  each  of  the  three  sides, 
have  thirty-three  letters  in  each.  Tliree 
angles  on  each  side  bear  shields.  Over  the 
door  is  a  Latin  inscription  of  three  words. 
meaning  "There  are  three  that  bear  rec- 
urd."  Inside  the  house  each  corner  is  cut 
off  from  each  of  the  three  main  rooms,  so 
that  on  each  tloor  there  are  tlirce  three-sid- 
ed apartments.  It  may  be  interesting  to 
note  that  the  house  is  not  inhabited. 


Big  Government  Contract. 

Bowe  &  McKenzie.  of  Augusta,  Ga.. 
have  been  awarded  a  big  government  con- 
tract for  furnishing  crushed  rock  at  Sa- 
vannah. They  have  extensive  ipiarries  at 
Lithonia,  Ga.,  where  they  will  tjet  out  the 
rock  for  filling  the  order.  There  were  quite 
a  number  of  large  concerns  among  the  bid- 
ders, but  Bowe  &  McKenzie  submitted  the 
lowest  figures,  J,10,558,50.  Beside  this  con- 
tract, the  firm  also  has  secured  thai  under 
A.  J.  Twiggs  to  furnish  crushed  rock  for 
the  reservoir  of  tlie  new  waterworks  of  Au- 
gusta. 

Bids  will  soon  be  asked  for  building  the 
proposed  bridge  at  Mill  street.  Providence. 
R.  I.     Estimated  cost  $21,000.  O.  F.  Clapp. 


STONE. 


QUARRYING  AND  CONTRACTING 

[H    Machinery. 
CATi! 

I 


CATALOGUE 


...ON... 


APPLICATION. 


ST.  PAUL,  MINN. 
CHICAGO,  ILL. 
CINCINNATI,  OHIO. 
NEW  YORK,  N.  Y. 


AMERICAN  HOIST  AND  DERRICK  COMPANY. 

CHICAGO— 60  S.  Canal  St.        ^J     PAULi    MINHi     ^^^  ORLEANS— Henaen  Bldg. 


NEW  YORK— Havemeycr  Bwilding. 


DBirlG^s  and  HolstinD  HlactiliiBS 

FOR  QUARRYMEN  AND  CONTRACTORS. 

Steam  Hoisting  Engines. 
Horse  Power  Hoisters. 
Hand  Power  Hoisters. 
Derricks, 
Derrick  Irons. 
Sheaves  and  Tackle  Blocks, 
Rooter  Plows, 
Centrifugal  Pumps. 

Dobbie  Foundry  and  Machine  Co., 

NIAGARA  FALLS,  N.Y. 

PTEWYORK  OfFtCE:-3a  Oi^  Sv. 
PJmbo  nientldti  Stone  when  'wtltiBg  to  ad-u^^nVset*. 


SEND    FOR    CATALOGUE. 


STONE. 


SITUATIONS  WANTED. 

Adverli«emcntti  uiiilcr  this  hatilimj  inncftrtt  for 
»uh*crihcrH  to  Stose  fric  uf  chaiye.  Ailvrrtiecr 
mtut  send  25  cen (at  to  itau  puttage,  it  replies  are 
to  be  luldretucd  in  carr  of  Sto.vb.  kutc  to  non- 
luttacribere,  U>  cc»t»  a  ilne  each  intertion. 


VU'AXTRD. — Position  18  years'  experience  as 
"^  foreniBD  nncl  stipfriutHixlent  in  jjcncrni  con- 
Iruct  wutU.  i|uarrlcs  unil  heavy  miisonry  :  t'xpert 
on  lirnkon  ushlHr  work.  I'lrst-tlnss  rpftTciu'cs  fnr 
nlaht'd.     AddreMK  ,1,  Jl,  (inuiJUN.  Uohimm'.  Ni'w  York. 


CITIIATIU.N  WANTKLI  t»y  Attliiu-tt  nutl  Monu- 
•^  nieatiil  Carver;  one  wlm  can  do  getieral  vs-ot'k  ; 
18  years'  experlencf ;  yminn:  jiiHrrlfO  mim.  Ad 
dresa  R.   H.   M(JI>.NHV,    llarvov.   til. 


HELP    WANTED. 

Advertisement*    umli  r    thin    Itiailinf/    10   ri-iilK    u 
line   e(tch    ingrriimi. 


V^ANTKD. — A  foreman  fur  hard  llmeatoni- 
'"  quarry,  I'lea«k>  state  Wftices  exiwcted.  Hnd 
experience  had  In  quarrying  dlmenxlon  Htone.  Ad- 
dress Jons  OMAN,  .III..   Naabvllle,  Tenn. 


TO  SELL.    TO  BUY.    TO  EXCHANGE. 

Adverttsctncnts   interted  iu  thia  departntcHt  for 
15  eenta  a  Un4s  each  insertion. 


pott  8ALK. — Blue  Stone  Quarry,  hmnted  fium- 
'  mlt,  N.  v.,  U7  aeres  ;  also  >iti>nra  drill  In  go<j(l 
L-oDillcloi],  (Separate  or  together:  price  tow.  For 
particular!)   address   T.    II.   Magii.i..   Troy,    N,    V. 

port  tSALl-:  Old  LKAWH — t;ltANlTK  IjLiAUltY.  on 

•  lide-wuter  at  Uceocjiinn.  Vlrelnla.  25  tnlles 
from  Wasbineton,  eipii|iped  with  modern  niai^liln 
try  and  nppTlam-eB.  nntl  ri»ndv  for  worlc.  .Mmi 
VALUABLE  WATHR  ToWKU  :  fall  of  50  feet; 
full  llow  of  Ofcoiuiiirt  i:ivi>r,  drulnntce  area  of  500 
sijuar*'  miles.  T,  H.  IJ|iili.ii'.s,  4<i  S'orth  7th  St., 
i'hilndelpbia.  Pa. 

puU  .SALE. — The  present  owner  of   the  [tU   1»1 

*  and  (iranlte  Quarries  will  Bell  nt  ii  ri'M-sonatile 
price  or  will  form  a  partnership  witli  ii  pracrieiil 
iiuni-ry  owrnjr  dd  a  fair  Imsls  for  tlie  Joint  opera- 
tion of  both  (juarries.  The  slone  from  the  Ulx 
Isiatid  Quiirrles  has  heen  used  lo  flit-  Trensury 
KulldinK  It)  WitxiiinKlou  and  llie  Xmv  YmcI<  and 
Philadelphia  post  olSees,  and  in  now  lielUR  used 
i»y  tlie  present  owner  on  the  .Metropolitan  ^In«(>l^n 
of  Art.  New  York  t.'lty.  the  ari-hileet  iieceptinM:  it 
in  preference  to  all  other  i^rnnlte  siihiuKted.  Ad- 
dress CULUCN  &  nwYEli.  IttTth  and  1ll8th  Sis,  (ind 
First  Ave.,  New  Y'orlt. 


FOii  SALi:  on  LICASi:.— Quarry  of  the  RO 
Itlvcr  Hrownstone  Co.,  near  Slartiuetle,  Mlcb. 
WliJ  «eil  <ir  Jen.se  this  projierty  on  a  royally. 
Mathinerv  for  operating  ou  the  premises.  Cor- 
respoudeiiie  sulicltcd.  Address  W.  I.  Hkotubb- 
TON.  Hay  City,  Mieh. 

FOR   SALE. 

Fourteen  MuMill  Standiu'd  gauge  f  melts, 
tjue  8xl*J  eleven-ton  SeddTe  Tank  Switching  Loco- 
motive In  lirst-ciass  order, 
rctillway  iM|utpnicn|  of  all  kind!:. 

NEW  JEW5BY  CAR  AND  BtJUIPMENT  CO.. 

Lake  View,  N.  J. 

STONE  PLANT  FOR  SALE. 

We  offer  for  sale  our  stone  plant,  now  located 
.'It  Ft.  Wayne,  Ind..  eonslstlnK  of  header,  one 
double  and  two  single  planers,  four  gang  and  on* 
r!p  saw,  overhead  traveller,  TtT>  feet  span,  1U5  fl. 
r.  boiler,  lieater.  14x:t4  In.  engine,  Khaftlng^  tools. 
(Mr,  Thin.  Ih  f)ne  uf  tin-  timut  coiuplete  stone  worklnK 
lihitUM  III   .VnuTliii.      \\r  will  i-ell  entire  or  in  part. 

JAMES  S1LWART  &  CO..  CofltrKtora  aad  tn^iiwers, 

I'dtnuiHrcial   Hlrtp-.  St.  Louis,  Mo. 


Machinery.     i^n^'intK.   noiiors,   icock  iiriiis, 

Stiuie  Sawx,  .Mr  t •oiii|ires.sors.  .*!tenm  Punips,  PiU- 
.HijinelcTH.  |]")l.>*tlnu  I'lijflnes.  <'nlileways,  ele.  Send 
fur  Spei'iiil  I'nrnloh'iie.      211  Lucas  Ave.,  St.  LouH.  Mo, 


sx$>'.$«S>^^<iX: 


MACHINERY-«| 

For  Sale — 
Cheap  for  Cash. 

Ilolstliiii;  i:iiKines,  .Mr  tVmpresaors.  Rock 
ItrlltH,  Itoek  < 'rushers.  Diiniii  t'nrs,  Chan- 
nelluiir  Machines.  Steam  Pvnnps.  Steam 
.Shovels.  Light  I^ocomoMves.  etc..  all  In  good 
condition. 

WILLIS  SHAW, 
627  New  York  Life  Building    CHICACa 


I 


The  Murray  Iron  Works  Co, 

BURLINGTON,  lOVA. 

Corliss  and  Slide  U<ilve  Engines. 

Tubular  and  Inlernal- Furnace  Boikrs. 


Lsta/ogue  oa  Afipllcattoa, 


i 


Antique   Cipollino   Marble,  of  the  finest  quality. 

from  the  recently  rediscovered  old  Quarries  near  Carystus,  Euboea, 
Greece,  at  the  price  of  modern  Swiss. 

Farmer  &   Brindley,  London,  S.  E.,  Englan* 

Proprietors  of  Ouarries. 

Please  mention  Rtonv.  wYxew  wVlVn'st  Vu  &&^«TV\«Ktv 


I 


Are  Built  to  Gauge  on  the  DUPLICATE  PART  System. 
Quick  Oeltvery  Assured. 

STAN  DARD  ^rA^i^^r 


CABLEWAYS, 


LIDCERWOOD 


tloistlnsr  and 
Conveying    Devices 

Especially  adapted  for  QUARRYMEN. 

luECTRIC  HOISTS. 


Send  for  Latest  Catalogue. 


LID6ERW00D  MFG.  GO. 

96  LIBERTY  STREET, 

new  YORK. 


CHICAGO.  Old  Colony  Bldg. 
BOSTON.  197-203  Contrresi  St. 
PHILADELPHIA.  15  N.  Seventh  8t 
NEW  ORLEANS.  «10  Canal  St 
PORTLAND,  ORE..'«)  First  St. 
CLEVELAND.  O..  MS.  Water  St 


Stone  MacMnen 


I 
I 

r 


Planers, 
Headers, 
Saw-gangs, 
Derricks, 
Power  Hoists, 
Rutibing  Beds. 
Overhead  Cranes, 

iStCKiD  or  Electric] 


FOR  QUARRY 
OR  MILL... 

Wardwell 
Double-Gang 
Channelers. 

Knobel  Wire 

Rip  Saws. 

Complete  Plants 
Erected 
Ready  to  Run 


THE  NEW  ftLBflNY  M'F'G.  GO.,  -  t^^^mmA^^- 

Pfpaup  nwntinn  STOvr  whfn  wr\Ut\E  \o  ftft^rMU^ttfl,. 


A  BUYER'S  DIRECTORY 


OF 


The  Stone  Trades. 

Hor%.—  TJkr  4iAfi»y  ndvrrtntmtntt  »/  tkt  /irmi  nuHtiomtd  mmirr  raiJk  kettjimg  tarn  t* /»mud  remJilf 
/y  rt/trrne*  le  the  AlfhalvtUat  Indtx  <m»  fitgt  S- 


ABRASrVEB. 

n.  C.  h  K.  \.  Tllghtnao. 
Krenler  k.  \jit  Blanc 
FltUbur;  Cnubed  SC««1  Qo. 

AIR  BBU8H. 

Tbe  Air  Urush  Mng.  Co. 

AlK  COMrBKSSORS. 
McKi«rtuin    Drill   Co. 
Iii«eriK>ll-SerK<>ant  Drill  Co. 
Rand  Drill  Co. 
Sullivan  Machinery  Co. 
riayion   Air  Oonir»rp«««)r  Work*. 
D.    W.    I'ratt. 
Hall  8l<»atu   I'omp  Co. 

AIB  LIFT  I*lMr*«. 

Clayton  Air  Compreaoor  Worka. 

BAB8. 

IaKcrsoll-f^rg<>aiit  Drill  Co. 
Liord,  llowliT  hi  <'ri. 
SulllTan  Marhln*TT  Co. 
Band  Drill  Co. 

BLASTING  SUITLIES. 
Ing»T(in||-S<"r(ji-ant  Drill  Co. 
Kiioi   Rock  nifldtina  Co. 
Hand  Drill  Co. 

BOILRB8. 
D.  W.  I'ratL 

BOLLRR     KROXT.*<     A.VD     FIT- 
TINGS. 
The  Vulcan  Iron  Worka. 

nuOW-NSTONE. 

Ifumiiiflatown  Itrownatone  Co. 

CABLKWAYS. 

S.    Flory  Mfe.   Co. 
Mdgppwwjd   sifg.  Co. 
D.  \\.  Pratt. 
Trentou  Iron  Works. 

CARTS. 

Aiwtln  &  WcFtiTU  Cu..  Ltd. 

COMPRKSSKD  AIR  SHOI'  TOOLS 
Clayton  Air  Com  pressor  Worka. 

CFIAXNELER8. 

-New  Albany  Mfp.  Vx». 
Rtcum   Stonp   Cutter  Co. 
lajttrw>II-8<TKPnnt   Drill  Co. 
Tx>rd.   BowbT  &  Co. 
Sulllvnn  Mni'lilncry  Co. 
Hand  I>rIIl  Co. 

CHILLED  Sinn". 

B.  C.  &  R.  A.  TIlKliranQ. 

CONVEYORS. 
8.  Elory  Mfg.  Co. 

CRABS. 

American   Hoist   &   Ik-n-ick  Co. 
Contr(Kton>'   Pliiut   Mf^.   Co. 
IngtTBoli-SfTgeant    DrUl   Co. 
W.  H,   Andcr.snii  \   Son. 
Knurl  Drill  Co. 


CBUSUED  STEEL. 

Plttsburgb  Croabed   Steel  Co. 

DERRICKS  AXD  FITTINGS. 
American   Hoist   h.   Derrick   Co. 
Ingersoll-Sergeaot   Drill  Cu. 
Lincoln   Iron   Works. 
Lord.   Bowler  &  Co. 
Sulllvnn  Macbinery  Co. 
K.   R.  I'atcb   Mfg.   Co. 
New  Albany  Mfg.  Co. 
Contractors'  Plant  Mfg.  Co. 
liobble  Foundry  &  Matmlne  Co. 
Hand  Drill  Co. 
Tbo«.  Carlln's  Sons. 

DECK  ENGINES. 

The   Vulcan   Iron   Worka  Co. 

DUMP  WAGONS. 

Austin  it  Western  Co.,   Ltd. 

ELEVATORS. 

Austin  &  Western  Co.,  Ltd. 

ENGINES. 
D.  W.  Pratt. 

EXPLOSIVES. 

Ingenioll  Sergeant  Drill  Co. 
Knox   Roi-k  Blasting  Co. 
Hand  Drill  Co. 

EXCAVATORS. 

Vulcan  Iron  Works  Co. 

FEED  W.A.TER   HEATERS. 
Ixird,  Bowler  A  Co. 

FILES  AND  RASPS. 

Hanimacher,  Sc1ileninii>r  &  Co. 

ORAI'lllTE  GREASE 
Jos.  l^lxrin  Criiclbli'  Co. 

GRANITE. 

Arlhiii-   Lee  &  Bros. 
J.  <;.  .Mott  riianlte  Co. 
Troy  Granite  Co. 

GRINDSTONE  .MANDRELS. 
Lord.  Bowler  A  Co. 

GRATES. 

The  VulciiD   Iron  Worka  Co. 

HEADERS. 

Lincoln    Irnti   Works. 

HOUSE   UOAD  ROLLERS. 
Austin  A  We.slern  Cu..   Ltd. 

HORE. 

luRersoll-SerBeant   Drill   Co. 
SiilUvnn   Machinery  Co. 
Rnnd  Drill  Co. 

HOISTS. 

Atnerlcan  Holar  &  DerrUk  Co. 
Cnntractnrs"  PI  nut  Mfe.  Co. 
InKersoll-SerKeniil    Drill    Co. 
Induatrial  WurkB. 


Lldgorwood  Slff.  Co. 

Lincoln  Iron  Worka. 

S all! van  Machinery  Co. 

S.  Plory  M'K-  Co. 

Lord,  Bowler  h  Co. 

New  Albany  Mfi.  Co, 

Dobble  Foundry  \  Machine  Co. 

Rand  Drill  Co. 

Tbe  Chiaholm  &  Moore  Mf^  Co. 

HOISTING   ENGINES. 
TbooiaB  Carlln'a  Sons. 
Lord.  Bowler  ft  Co. 
8.  Flory  Mfg.  Co. 
American  Hoist  &  Derrick  Co. 
D.  W.  Pratt. 

Ingersoll-Sergeant  Drill  Co. 
Llaeerwood  fianofacturlng  Co. 
F.  ft.  Patch  Mfg.  Co. 
The  Vulcan  Iron  Works. 
Contractors*  Plant  Mfg.  Co. 
I>obbSe  Foundry  &  Mach.  Co. 
Rand  Drill  Co. 

HORSE  POWERS, 

American  HoLst  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
Udgerwood  MaDafactnrtne  Co 
Lord,  Bowler  k.  Col 

JACKS. 

Joyce.  Cridland  k  Co. 
W.  II.  Anderson  A  Son. 

LARRTS. 

W.  11.  Anderson  &  Son. 

LATHES. 
Lincoln  Iron  Works. 
F.  R.  Patch  Mfg.  Co. 

LIMESTONE. 

Bedford  Stenni  Stone  Works. 

T.  L.  Fossick  &  Co. 

Perry,  Matthews,  Buekirk  Stone 

Co. 
The  C.  S.  Norton  Uluestoue  Co. 
Bedfonl  Quarries  Co. 
H.  L.  Thornton. 

IXVCOMOTIVE  CRANKS. 
InduHtrlal  Works. 

MINING  MACHINERY. 
Band  Drill  Co. 
Ingersidl-Sergeant  Drill  Co, 
LI,d({(>rwi>od  Manufacturing  Co. 
The  Vulcan   Iron  Works  Co. 

MALLETS. 

W.  U.  Anderson  &  Son. 

i   MARBLE. 

Eniiilre  Marble  Co. 
Northern  N.  Y.  Marble  Co. 
Dorset  Mountain  Marble  Co. 
AdnniH  Marble  Go. 
True  Blue  Marble  Co. 
Schweyer  &  Lless. 
The  Verd-Antl*nie  Marble  Co. 
The  Georgia  Marble  Co. 


STONE. 


BUVKR'S     DIR  ECTOR  V. 


I 


18. 

F.  B.  Patch  Mtg.  Co. 
Lincoln  Iron  Worki. 
S.  Flory  Mfg.  Co. 

PUMPS. 

Tli«  A.  S.  CnmeroD  Steam  I'uutp 

Ingersidl-SorKeant    ItHW    <'i). 

Pul8onn?tfr  Kti'am  I'limi)  Co. 

Sulliviiti  Maclilnerv  Co. 

The   E.   W,    VnitUuzen  Co. 

MaftJIna 

Uobhle  Foundry  &  Macb.  Co. 

Hand  Drill  Co. 

D.  \V.  Pratt. 

Hall  Steam  Ptiiiip  d. 

rUTTV  IHJWDEK. 

I'lttsliurgh  Ci-uslied  Steel  Co. 
W.  I  J.  Anderson  &  Son. 

PULSU-MinKBa. 
D.  \V.  Prntt. 
I'ulsotneter  Steatn  rump  Co. 

QLARRY  MAf'HINKUY. 
McKlernan    Uriil   Co. 
New  Altianv  Wanufnctiirliig  Co. 
Amerlcait  Hcilsi  &  la-n-U-k  i'». 
Contrnctors"   Plant   ^^fe.  Co. 
InKtrsoll-Sergeunt  UrllT  Co. 
IndUBtrlaT  Works. 
I.«ortl,  How  lor  &  Co. 
SteBtn  Stone  Cutter  Cn. 
SulllTftB  Machinery  Co. 
Vuloan  Iron  Works. 
r.  K.  Pntch  Mfg.  Co. 
Rami  I>rlJI  Co. 

R.\DIAT()K  VAr.VKS. 
Frontier  iitia  Works. 

il.4ILR()AL>.S. 

Cliii-ag...   Inrtlalia polls  &   Lojils- 
VI lie  RaJhva.v. 

BAILKOAU  PLUVV.S. 

Austlti  X-  Western  Co..  Ltd. 

HASPS. 

Hammaober,  Sclilcniuier  &  Co.  , 

nOAL»  SCRAPHHS. 

Austin  Ac  Western  Co..  Ltd. 

ItOCK  lUtlLi.S.  I 

McKliTHaii   ]>rl!l  Co. 
IngiMsoJl  Sfrwani  Drill  Co. 
Rand  Drill  Co. 
."^illtlvan  Mnolilii.?n'  Co. 
The  Ji.liti  .\l    RoijerH   Boat,  Gauri 
and  DrIK   Works.  i 

n.  W.  Prnll. 

Uoi"(;i:. 

Pltt«ljiirgh  Crushed  Steel  Works. 


KlBBINii  BEDS. 
Lincoln  Iron  Works. 
P.  R.  Patch  MfK.  Co. 
New  Ait>any   Mfg.  Co. 
Lord,   Rowler  jc  Co. 

SAND  PL'MPS. 

Freuler  &  Im  Diane. 

SAW  IlLADKS. 

Wm.  Clark  Sons  Co. 

SAND  FEKD. 

Frenler  &  Le  RIauc. 
K.  J.  &  C.  II.  llnwiey. 
Lincoln  Iron  Works. 

SAW  diANGS. 

Lord.  Bowler  &  Co. 
New  Albany  -Mfg.  Co. 
LiDcnIu  Iron  Works. 
Sultivnu  Min-liluery  Co. 
F.   R.  Patch   Mfg.  Co. 

SLATK  MACMINKRY. 
8.  Flory  Mtg.  Co. 
Lincoln  Iron  Works. 
F.  U.  Patch  &  Co. 

sr.ATC".  iieali;rs. 

R.  U.   I'rlicUiiril. 
J.  R.  Wllllnuis  &  Co. 
Cliupuian  Slate  Co. 
Nortli  Rnni^or  Slate  Co. 

S  A. \  D.STONE. 

niiuHiiel.*t'>ui)  BriivvH  Stone  Cn. 
PnrtaKi-  Entry  Quarries  Co. 
MlnneKOta  Sandstone  Co. 
The  citt-velnud  Stone  €<>. 

SCRAPERS. 

Austin  &  Western  Co..  Ltd. 

SCRKFNS, 

Au3tln  &  Western  Co.,  Ltd. 

sti:am  entmnf.s. 

Llni'filu    Inin    Works. 
IiiRi-rsiill  S>-i«fiint  Drill  C>\ 
Sullivan   Maclilnery  Co. 
Hand  Drill  Co. 

sTEA^r  snnvELS. 

'J'Ih-  \'id4->in  Iron  Works  Co, 
TlioniriK   Cnrlln's  Sous. 

sTONi:  fursnEKS. 

.\UHrln  A  Western  Co..  Ltd.  | 

l».   \V,    I'rtUt, 

STUXKWi  iRK  1  \C,  MAI  -in  NF.RY. 
Rftidd  .Stone  Siuv  Co. 
Llm-ola  Iron  Works. 
F.  R.  Pntch  .MfR.  Co. 
New  Altiany  Mfg.  Co. 
Lord.  Bowler  &  Co. 
Dellhau  Fd.v.  and  Mach.  Co. 


STEEL  liMEUY. 

Plttaburgh  Cruibed  Steel  Co. 

SECOND-HAND  MACIUNKUY. 
wnils  Shaw. 
Thos.  Carlln's  Sons. 
See  Classified  Ad.  Column. 

T.^CKLE   BLOCKS 

W.  H.  Anderson  &  Son. 
Dohble  Foundry  &  Machine  Co. 
.Vmerlean  Hoist  &  Derrick  Co. 
Conlractore"  Plant  Mfg.  Co. 
Ingersoll-Sergenni    Drill   Co. 
ItRnd   Drill  Co. 
L'he  Chlshoim  &  Moore  Mfg.  Co. 
FtiHou  Iron  &  Engine  WorkB. 

TRAVELERS. 

Lincoln   Iron   Worka. 
l^rd,  Bonier  A  Co. 
New  Albany  Mfg.  Co. 

TU.WELING   CR.VNES. 
Lurd.  Bowler  &  Co. 
Indnstrlal  Works. 

TOOLS. 

Thos.  Carlln's  Sou. 
W.   H.   Anderson  tc  Son. 
llamiDacher,  Schlcmmer  *  Co. 

TOOTH  CHISEL  &  CUTTIN<^ 
MACHINE. 
W.   H.   .\nderson  &  Son. 

T'lOL  STEEL. 

I'lttshurfth  Tool  Steel  Co. 

WINCHES. 

Anierlcnii  Hoist  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
lnger«oll  -Serpentit  Drill  Co. 
Lincoln   Iron  Works. 
Sullivna  Macliinery  Co. 
Rand  Drill  Co. 

WIRE  ROPE.  ,  .    „ 

American  Hoist  &  Derrick  Co. 
Broderlck  &  Busconi  Rope  Co. 
Ingeraoll-Sergeant  Drill  Co. 
A.  L«achen  &  Sons'  Rope  Co. 
LIdgerwood  MaQufactiiring  Co. 
Sullivan  Machinery  Co. 
Trenton  Iron  Co. 
Contracturs'  Plant  Mfg.  Co. 
Rand  Drill  Co. 
The  Hazard  Mfg.  ('o. 

WIRE  ROPE  CI.AMPS.      ,  .    ^ 
Amorkau  llolsl  &  Derrick  Co. 

WHEi:i.BAHRnWS. 

W.   H.  .\ndi'rs(9n  &  Son. 

WEDfiE  LEAD. 

lA".  H.  Audeiaon  &  Son. 


DRAWING  MATERIALS. 

We  make  and  c.irry  liu-  iiio^t  cotiiiiklc  :iniJ  be*t  a»*ortrd 
fitock  in  America.  Our  gi>od!i  an-  recu|{nixcd  as  the  standard 
of  quality.  They  all  bear  our  trade  mark  and  arc  warranltd 
by  us.  Our  prices  arc  reasonable.  Our  laviihly  ilKiutrated 
catalovue  minutely  ami  correctly  deicrihcs  our  goods.  It 
contain  much  vsluahle  infurmation,  and  i*  *ent  grati>i  on 
application. 

SUBSCRIBERS  will  confer  a  great  favor  upon  the  publisher 
if  they    will    kindly    mention    C  ^  I  f^^JC 
writing    to    advertisets* 
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KRUSHITE. 

The  Best  vid  Cheapest 
Abrasive  for... . 

Sawing  Stone, 

Circular  «nd  Sample  Free  Iroro 

FRENIER  &  LeBLANC, 

RUTLAND,  VT. 


Hawley^s  Patent 
Sand  Feed * 


Is  used  bv  all  the  leading  firms — saws 
faster  ami  better  than  an  v  oilier  sand- 
feed.  More  giiUKs  usiDK  o^f"  feed  than 
any  other.  Easily  kept  in  order.  Als«> 
niuny  gangs  workiii^j  satisfactority, 
using  crushed  steel.  Can  give  best  of 
references.     Orders  solicited. 

E.  J.  &  C  H.  HAWLEY, 

.«»MAncbester,  Vt. 


The  Joyce-Gridland  Go. 


Dayton,  O. 

Manufacturer!  of 

f  atent  Lever,  Gompoiind 
Lever,  rScrew  and  Hudraulic 

for  Stone- Yard  Use. 

Illuctratedcalalocue  free. 


THE  BIELHEN  FOUNDRY  AND  MACHINE  COMPANY,  I 

St.  Joseph,  Mo. 


Write  us  for 

STONE   SAW-MILL   MACHINERY. 

Please  mention  Stoi?b  wten  wtWVtbS  x«^  Ti4TMt.\««-«. 
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Iron  and 
Steel  Wire 


mimtwmmh 


&  FOR  ALL  PURPOSES.  £ 


Of  all  kinds.  Wire  Rope  Tramways.  Cable  Hoist  Conveyors.  Hall  Patent 
Excavating  Cable  Hoist  Convey  or.  Surface  aad  Undefground  Haulage 
Plants.  Wire  Rope  Power  Transmissioii  Ptanls.  Log-Skidding  and  Caiul 
Towage  Plants.    Suspension  Bridges. 

TREINTOIS    IROIN    OO,,  Trenton,  IN.  J. 


New  York  office    Cooper,  Hewitt  &  Co.,  17  Burling  Slip. 


Chl<ago  Offiw-llU  Monadnock  buirdlnn. 


K        EstablJsbed  l^is.  Ihe  H.  CfMirnOn  Co.,  Sates  A^U,.  24-26  Market  SUe«t,  Chicago. 

L         THE  HAZARD  MANUFACTURING  CO., 

^^Hp  MANurACTURCI4»    OF 

"HAZARD**  IRON,  STEEL  AND  GALVANIZED  WIRE  ROPE. 

HARD    AND    SOFT    DRAWN     COPPCn    WIRE. 


LANG  LAY  AND  REGULAR  LAY 
CONSTRUCTION.  J*^jt  "HAZARD" 
PLOUGH  STEEL  ROPE  A  SPEaALTY. 


New  York  Office  and  Watehouse.  50  Dey  Street. 


General  Office  and  Works,  WILKES  BAR  RE.  P*. 


A.  LESCHEIM  «  SONS  ROPE  CO. 

Be$ton€artl) 


-MANUFACTURettS     OF' 


All  Genuine  Hercules 
Wire  Rope  is  made 
with  a  Red   Strand. 


WIRE  "ROPE 


Tradt"  Mnrk    Iteglstcrod 


st«d for c^uiogae.        920-922  H,  IVIain  Street,  ST.  LOUIS,  MO. 

CorreMpoadeace  lavlud.  Chicago  Office  and  WarehoMse,  19-21  S.  CANAL  SI. 


BRODERICK  &  BASCOM  ROPE  COMPANY 

...Manufacturers  of^. 


The  Most 
Dtirabic 
Rope 
Made. 


tWli#- 


mm^^ 


AND   ALU  GRADES  OW 

IRON  and  STEEL  ROPES  AND  STREET-RAILWAY  CABLES. 

ST.  LOUIS,    MO, 

PlBue  juaotion  Stuxe  when  wntrog  to  BATertx^en. 
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THOMAS  CARLIN'S  SONS. 


MANUFftCTunEns  or 


HOISTING   ENGINES,    DERRICKS   OF  STEEL  OR 
WOOD,  CONTRACTOR'S  TOOLS  and  MACHINERY 

URGE  STOCK  OF  LOCOMOTIVES.  CARS  AND  STEAM  SHOVELS  ON  HAND. 
ALLEGHENY,    PA. 


WATERPROOF  GRAPHITE  GREASE  FOR  WIRE  ROPES.  GEARS.  ETC- 

Aa  unequKled  iiibrlcant  whlcli  will  not  woafa  oft.    It  may  pay  you  to  aend  for  olroulftra . 
JOS.  DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


ALtSN  Waltox,  PreiidcDt. 

&LI.BN  K.  Walto.v,  Sec'y  «ad  ttcts, 

RoBBKT  J.  Walton,  Sup't. 


Hatab/jTalied  2867. 


CONTRACTORS  FOR 

ALL  KINDS  Of-   CUT   STONK 

WORK. 


HUMMEL8TOWN  BROWN8T0NE  CO., 

Quirryraco  and  Maaufacturers  of 

BUILDING  •,•  STONE,  /  SAWED  .•  FLAGGING  /  AND 


TILE. 


Parties  visittng  the  fuartiei  will 
teaurcari  at  Brownxtone  Station  oh 
tht  Pkiladtipkia  <ir  Reading  R.  R 


Walton vlUe,  Daupbin  Co.,  Pa. 

Teletrafih  and  Exprejs  address.  Brownttone,  Fm. 


THE  CONTRACTORS'  PLANT  MFG.  CO., 

139  Erik  Street, 
Buffalo,   N.    V.*^^^^B^^^^  M 

DERRICKS,  ~     ~ 

Contractors'  and 

Ouarrymen's 
SUPPLIES. 


Horse  Power 

H01STIN6  MAGHIKERY. 


McKIERNAN   DRILL   CO. 

I30  Liberty  Street,  New  York. 

Works,  Palerson,  N.  J. 


Latent 

Improvcmtnts  in 


Rock  Drills 


More  efficieut,  more  economical,  and  constructed  of  fewer  parts 
than  any  other. 

Air  Compressors  sLr,r°"-«>-° 
Quarrying  Machinery. 

Pk-ase  mention  STO^^.  v,\»c-u  '«,'T\\'\ntt  X."  aaxerVxaex-i. 


HSHBURTOH   # 


Dark  grayish  purple  ground,  interlaced  with  a  net  work  oi 
red' and  white  veins. 


CAN  BE  OBTAINED  IN  BLOCKS  OF  LARGE  SIZE. 
TAKES  A  BEAUTIFUL  POLISH. 


■  It  is  quarried  in  Devonshire  and  shipped  F.  O.  B. 
I  Bristol,  by 


ARTHDR  LEE  &  BROS,  LTD, 

Marble  and  Granite 
Merchants 


BRISTOL, 


ENGLAND. 


fleasv  mention   StoKF.  when  writing  to  Bidv^rUaera. 
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Subscribers 


..:T0... 


STONE 


Will  do  lis  a  favor  by  sending  postal  card 
notice  when  the  magazine  fails  to  reach  them. 
The  newspaper  mails  are  heavily  hnrdened 
and  consetjiiently  slighted  hy  over-worked 
post-office  clerks,  and  periodicals  often  go 
astray.  We  will  always  send  duplicate  copies. 


WE  NEED .. 

the  folf owing  Issues  of  STONE 
to  complete  our  files : 


FiEcKMUKIt    ..ISOi 

KKBRfAIlY    ISa^ 

MAUfU    , 180tj 

APRIL    ......189SI 

MAY    

AldfST , 

WKI'TKMIMilt ~.'.lt 

OCTIJDEU    

NnVICMUER 

JANUAKV ,, 

MAY    

JLI^Y    , 

ja.ni:abv 

MAY 188S 


We  will  extend  the  subscription  term  of  any 
of  our  subscribers  cop)-  for  copy.  That  is. 
lor  each  one  of  these  issues  we  will  add  one 
issue  to  the  subscriber's  term.  If  you  do  not 
bind  tlie  magazine,  look  over  your  numbers 
on  hand  and  scml  to  us  any  of  them  here 
listi^d.;iiul  we  shall  he  greatly  obliged  to  you. 


JUST  THE    PUMP    FOR  A  QUARRY.     | 

I^A  ■_»  -t3»i 


Johnson  Rotary 

SIMPLE   OF    CONSTRUCTION. 

POSITIVE    IN    ACTION. 

EASY    AMD    QUIET    IN    OPERATION. 


Run  by  belt,  or  rope  sheave,  as  a  steam 
pump,  or  geared  to  electric,  motor  or  gas- 
oline engine. 

Slies  I  to  S  Inches. 
Capacity  25  to  SOO  Qallons  per  Minute, 

DAVIS=JOHNSON  CO. 

nanufscturer*  an<l  Proprletoni. 

4f  W.  RANOQLPH  STREET,  CNIGAGO. 


J'loii.i<>  mention  Stose  whotv  -wrVUtiv;  to  &a\PY\\»*x*. 


I 


OFTEN     IMITATED NEVER    EQUALED, 

OVER  20,000  IN  USE, 

Recent  Important  Innprovements. 


The  Handiest,  Simplest,  and  Most  Efficient  Steam  Pump 
for  General  Mining,  Quarryinjj,  Railroad,  Irrigating,  Drainage, 
Coal-washing,  Tank-filling,  Paper  Mill.  Sewer  and  Bridge 
Contractors'  Purposes,  etc.,  etc. 

Muddy  or  gritty  liqiiids  handled  without  injury  to  the  Pump. 


Citaiogue  on  flppllcation. 

4|       Corrttpondence  Solicited. 

I 


FUUSOM&TtR  STEAM  PUMP  GO. 
135  Greenwich  St.,        -        new  york. 


fit  line  meiuk>D  STOsr.  wlu-n  wtUIhr  Id  adv«?«\«!V&. 


f 


.StiiUf  of  ii)l  i-lio*  ill  thf  rongh,  and  snweil 
»I«lis  (iMvstyy  ill  mocii.  Urdfrs  for  stone  snvred 
lo  illiiifiivioiis  prouiptly  iittende<I  to. 


LEADING  GRANITE  DEALERS 

"i    Tin;   iNrri:i>  statks. 


TROY  GRANITE  CO., 

f>enlera  In 

SUver  Wester/y  Granite, 

WORCESTER,  MASS. 


BLACK  BANGOR  ROOFING  SLATE 


STEVENS  GRANITE  CO., 

I'enlers  lu 

Lf'ffht  Pink  and  Mil  ford  Granite. 

nrir.MNc;  \vork. 

OFFICE  AND  WORBS,  MILFOBD,   N.  H. 


LEADING  MARBLE  DEALERS 

OF   TIIK    CMTED    STATES. 


SCHWKYKU  6l  LIKSl*.   Klii«-ul-l'iiiBalii,  l*.  O 
Prwlui'prs  of  .Miitiigdiin-ry  Co..  I'n 

BlTarJe"*""' MARBLES. 

Esttmntcs  on  all  kimls  of  >-iit  sioiic  work. 


^-^  Sole  producers  of   the  celebrated 

OOVV£RNeVR  MARBLE. 

Fnr  MnnumciiiHl  and  llullitinK  imrposies.  Quiirrles 
anri  OJMi^es.  Goiivt-rnfur.  St.  LiiwrtTicc  Co.,  N.  V. 


ADAMS  MARBLE  CO., 
Producers  of  Buildinif  Marbles 

Quarriei  at  ADAMS.  MASS. 


THE  SOUTHERN  HAKBLE  CO. 

(Of  Marl.l.-  HHI.  Oa.) 

"GEORGIA  WHITE  MARBLE." 


STONE. 
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BEDFORD  STONE. 


THE  BEDFORD  QUARRIES  COMPANY  of  BEDFORD,  INDIANA,  are 
producers  of  Buff  and  Blue  Oolitic  Limestone  from  the  celebrated  HOOSIER 
and  BUFF  RIDGE  Quarries,  which  they  are  prepared  to  supply  either  sawed, 
planed,   or  in  blocks,   as   required. 

The  MUTUAL  RESERVE  FUND,  CONSTABLE^  HOTEL  MAJESTIC, 
PRESBYTERIAN,  MANHATTAN  HOTEL  and  other  notable  buildings  in  New 
York  are  built  of  stone  from  these  Quarries,  which  have  a  capacity  greatei 
than  any  others  in  the  Oolitic  district.  Samples  of  the  stone  and  a  list  of 
a  few  of  the  many  important  buildings  constructed  from  it,  will  be  sent  on 
application. 

Correspondence  with   intending   purchasers    respectfully    solicited. 


CHICAGO  OFFICE:  185  Dearborn  Street. 


NEW  YORK  UFFICE:  No.  I  Madison  Ave. 


H-  C,  TiifHSTiiN,  J'n^i. 


i;    H    "I  n"U.\TON.  S<?i- y. 


THE    BEDFORD   STEAM    STONE    WORKS, 


niiarrymen  and  Wholesale  Dealers  ia 


Rough,  Dimension  and  Sawed- 


Qunriea  tnBufl  RMge,  Ind.    Mills  untl  Yard  at  B<^cltord,  Ind..  nn  L.,.  N.  A.  &  C.  and  R   &  R.  Rallwsya. 
PlaaeU  Mouldings  and  Turned  B^ustera. 


The  only  Stone  Mill  here  having  svfttchet/rom 
Competing  Raiiroadt. 


BEDFORD.  IND. 


PERRY,  HATTHEWS,  BUSKIRK  STONE  CO., 


W.N.  MAirnKWS.  Vlcc-Prcs.  iSc  Oku.  Muh 


Wholesale  Dealers  and 
Quarrymen , 


MM  ooiiiic  \Mmm, 


Large  Dimension  and  Mill  Blocks  a  Specialty. 
FIRST  QUALITY  OF  OOLITIC  STONE  GUARANTEED. 


We  are  reprMeoxfd  iu  New  Yorh  by  Messrs  C.  F.  Woodward  *  Co..  8S7  Uroadway ;  Pbllodflpbla  by    Garrett  ii. 

dIi,  aaoi   Walnut  SI, ;  Boston  by  H,  L.  Stiles.  Duilders'  Exchange:  ChienKO  by  W.  C  Ci-oslcr.  816 

Obloago  Stoclt  Kxcbun^r'  Bide.,  cor.  La  Salk'  unci  Wiv>>bin»?ion  sts.    Tcifiphnne  M.*\i\  •tWi. 

General  Office.  BEDFORD,  \^D 

I'i'-nsc  rnvntUm  Rtont  wlim  wrUlng  to  ndvovWspx*.. 


d 


STONE. 


♦♦»♦♦♦»♦»»»»♦♦##♦»#♦»»♦♦»•»♦ 
EVERY    ARCHITECT 

"Who  l0  not  Rcquaintod  with 


Portage  ^«*'^~^'^ 


Variegated 

Sandstones 


Bbould  lend  for  samples  at 
once  to 


PORTAGE  ENTRY 
QUARRIES  CO. 

m.1id}«^    Madison  St.  &  Fifth  ftve. 
CHICAGO. 

New  York  Office:  No.  156  Fifth  Avenue. 


5  Empire  Marble  Co.,  f  I 

f  GOUVERNEUR,  N.  Y.  |     J 


Prtxliicfrs  of... 
Sawed  autl  i-'iuished 


e 


Empire  Marble 


For  niotlmiiciital  and  bnilrliJiK 
purp<Me».  t>tiinAtr4  given  on 
all  kinds  of  finished  monutnen- 
tal  work. 

i  D.  I.  WHITNEY,  President  and  Manager.    -S_  e 


The  Narthern  New  York 
Marble  Co., 


Qouverneur,  N.  Y. 


rriHliicers  of.... 
Sawed  and  I-'iuished 


^•O 


9 


Northern  N.  Y.  Marble  S 


Par  monutncntal  ani]  building 
purposes.  Estimates  given  on 
all  kindiS  of  finished  monumen- 
tal work. 


3 

e 


D.  J.  WHITNEY,  Manager.  ^ 


^^^M.^^M.,m.^^^^^^^^^^^^^^^^^^^.M.^^ 

i 

1 

ItHE   CLEVELAND  ii 
:       STONE  CO.       il 

>  Largest  Producers  of  Sandetone  In   *  * 

;                 the  werid.                 ; ; 

,                 Sole  Owner!  of  the  celebrated                 <  » 

iDerea.onio,  Qiiarres,;; 

>  And  iBFgeat  operators  ot  tbc  great                       ** 

1           Sl-ue  SsLXids-tcce           \  \ 
I           Q'aarries.                          1 1 

'        Sawed    Building    Stone.     Sawed  Flag-   *  * 
I   ging.     Curbing.     Bridge   Stone.      Capa-   ^  [ 

►  city,  200  cars  per  day.    Correspondence   <  ► 

►  solicited.                                                                 ^  * 

'                             GENERAL  OFFICES,                              *  * 

i  CLEVELAND,  OHIO,  jj 

<  >                                          TRADX  mark:                                           i  * 

^  ^                  lmx>«rial  Blu&  HedfOrtf                   *  * 

I  I                                          "PEKP  HOCK"                                            4  t 

\l  BUFF  AND  BLUE  BEDFORD,  |; 
::        H.L.THORNTON.        \[ 

,  ',                              accctssoK  TO                               i  ► 

!  I  The  Ghtcago  &  Bedford  Stone  Gompanu.  < 

;  ;                    BEDFORD,  IND.                     \ 

r'BlueHolB  1 

Quairg."  \ 

<  >   Sawed  and  Block  Moniimiittil  fi  Bttlldiao  Stout.    < 
^ '               ftl&o  Cruititd  Stent  and  Curblno.                ' 

i  t        Th«  (nllnwlDp  aro  somo  of  tbe  One  buUdlan    , 
i »    In  wblcb  tbo  liuperjal  Blue  StoDe  from  tnia   < 
<>    qunrrj  hiifl  Been  uhed;    The  reMdencea  of  Oor-    < 
o    nelluH  VanderblU,  Wm.  K.vanderbUtandColltj    < 
i  t    P.    HuntlnKlon,  New  York   City,   and  Robert    < 
4 ,    Ooelet,  Newport,  R.  1.                                                 , 

Please  mentton  Brotra  w\ien  ■wr\t\Ti«  to  ti&'«eTV\«*«v 


i  Florence 


A  large  stock  of  both 
coDStantly  on  hand  en- 
ables us  to  sbip  with  un- 
usual prtmiptiiess. 

Ourlir.  Dk.  Veiu,Dk. 
Mottlcil,  iinil  Ex.  Dk. 
Mottled,  are  generally 
conce<led  to  bo  tlie  liantl- 
soniest  Blue  marbles  in 
existence.  Estimates 
cheerfully  furnisbtd, 

True  Blue  Marble  Co., 

Quatrles,  Mill  And  Finhhtnji 
uepartineat  at  West  Rutland. 

P.  O.  Address, 
Rutland.  Vt. 


,K++T-<-+-H^T*=M^TT+'*"ri"rTTV¥r++++< 


Polished  Granite  Columns 


=0F  RED  OR  GRAY  GRANITE. 


...Manufactured  by 


tOuf  Lithes   turnout  Columns  of  Any  dimensions  not  exc««ding  four  f«t  in  <iianut\.«  ws&.V»Jec&>iV*«V>s>. 
"  — 


J.  G.  MOTT  GRANITE  CO.,  Pontiac,  Ills. 


I'Icaae  mention  Stomb  \rhen  wrUVng  to  i4^eT\.\«*T», 


One  Year $2  00      Six  Honths $  I   25 

In  Universal  Postal  Union 2  75      Sample  Copies 25  Cents 

Otli«r  foreign  coontrlefl  than  above,  add  postal  rate  of  96  centa. 

Remit  only  by  Postofllce  or  Express  money  order.  Registered  letter,  or  bank  draft  on  New  York. 
Local  bank  checks  must  Include  25  centa  for  exchange. 

Published  the    Fifteenth    of   Every    Month. 


(Entered  at  the  Postofflce  at  New  York  as  Second  CI hbs  Mutter.) 


Main  Office,  Aldrich  Court,  45  Broiidvvay,  Mew  York. 


VOLUME  XVIH, 
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NUMBER  5. 


CONTENTS  FOR  APRIL,  J  899. 


FRONTISPIECE-THE  LION  OF  LUCERNE. 

•FAMOUS  SINGLE  STO.NES Fred  T.   Ht>dgaon 

STONE   TUKMNG John  Donncr 

THE  PONT  NEUF,   PARIS 

•TUK   FKIEnRICHSIIRUCKE,    HERLIN'...*. 

OPKNING  FOR  STONE  CRUSHERS  IN  GERMANY 

THE  STRENGTH   OF  .MATERL\LS ■. 

A  VETERAN   IN  THE  CEMENT  UL'SINESS ....;.....< w.. 

•A  BEAUTIFUL  MARBLE  RESIDENCE 

THE  WORK  FOR  GOOO  ROADS 

•TESTING  THE  PROPERTIES  OF  ROAD  BUILDING  STONE ^, 

GOVERNMENT  TESTS  FOR  CEMENT ." 

•PRACTICAL  STONECUTTING   XVI C.  H.  Fox 

GREAT  BRITAIN'S   MINERAL  PRODUCTION 

COMMENT  ON  TI.VELV  TOPICS: 

The  Business  and   Building  Outlook 

The   Real    Danger  in  Trusts , 

THE  SLATE  TRADE: 

The  Stale  Intloslry  of  the  World 

*"\ViM  Cors"  in  rl>c  Slate  Quarries  of  Wales 

LI.MES  AND  CEMENTS ; 

MARBLE  AND    GR.\NITE    

A  MAMMOTH  BLOCK  OF  MARBLE 

.MONUMENTAL  NEWS  

STONE  TRADE  NOTES 

CONTRACTS  AND  BUILDING. 

Public   Building*  and   Schools 

Hotels,  Clubs  and  Dwellinsa 

Business    Buildings    ... ........ ..4.. ..■•.....•.•i.«.....f...i. .....•..>.. .■ •......•.. 

Churches    .,<...•....•>•.•.•..>>    ■•.•..•...•■.•k«> ••..•• •>••••... ...>..•,............,. 

Bridget 

CORRESPONDENCE 

TRADE  NOTES 

THE  PULVERIZING  OF   TALC 

ST.   PATRICKS   CATHEDR.\L,    DUBLIN 

A    MONSTER    RL.\ST    IN   WALES 

THE  BASILICA 

INDIAN   AND   AMERICAN    MICA 

CAKKLESS  BLILDISC.    IN    E.VGL.\ND 

*TJ/ustrJted. 
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STONE. 


MODERN  STONE-yflRDS 

ARE  EQUIPPED  WITH  PNEUHATIC  TOOLS  FOR 
CUTTINO,  CARVING  AND  DRESSING  STONE. 

The  engraving  shows  an  especially  eco- 
nomical AIR  COMPRESSOR,  with  com- 
pound air  cylinders,  built  by  us  and 
designed  for  driving  such  tools. 

Air  Compressors 

for  all  purposes   and   of  all  sizes. 

Rand  Rock  Drills 

for  quarrying.     All  sizes. 

SEND   FOR    Il.t.OSTRATaD    PAMPHt 


RAND  DRILL  CO.  1 


100  Broadway, 


NEW  YORK. 


IB,  C.  &  R.  A.  TILGHMAN, 
1118  to  1126  South  nth  St..  -         PHILADELPHIA,  PA. 

Patent  Chilled-Iron  Globules,  or 


For  Fast  Sawing:  and  Rubbingf  of  Stone. 

Original  and  standard  Material  of  this  Kind.  Warranted  Superior  to  all  Imitations  und  Substitutes 

Costs  Less,  Cuts  t'aster  and  Wears  Longer  than  .Anything  Else.     A  Competitive 

Trial  with  Anything  in  Cutting  Stone  Solicited. 


SPEED,  DURABILITY,    ECONOMY,  SAVING  OF    SAW  BLADES,   REDUCTION 
OF  POWER.  OVER  TEN  YEARS'  CONSTANT  USE. 


Send  for  Circular.    See  new  prices  tor  l.SSS. 

PleMae  mention  Stone  when  wrttlnR  to  atA^CTW^ftT*. 
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"m  LOCOMOTIVE 
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AIL 
GflrflCITIC« 


....For  Quarry  Service.... 


Manufacturtd  By 

INDUSTRIAL  WORKS, 

Bay  City,  Mich. 

S«ND  ron  Cataloowe, 


I 
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Broderick  &   Bascom    Rope  Co.. 261 
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c 
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MinnciKJta  Sandstone  Co Cover 


AUSTIN  &  WESTERN  CO.,  LTD., 

Portable  and  Stationary  Rock 
Crusher  Plants, 
Elevators  and  Screens, 
Reversible  Road  Rollers, 
Carts  and  Dump  Wagons. 

Large  Illustratcil  Catalogue 
Please  mention  Btosi  wtoeu  ^tVX\tt«  to  ».ft:ieTt\«ftt%. 
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'^ROYAL  BLUE/' 


183 
'^ROYAL  BLUE.'' 


C.  S.  NORTON  BLUESTONE  CO., 

DARK  BLUE  STONE.  BEDFORD,  JND. 

^  e^  What  They  Say 

About 


"Could  not  do  without  it." —/TiiJiuct  SronmstoHf  Co., 
KillbucJt,  O. 

"  My  opinion  nbout  Stosk  ia  that  it  is  a  very  valu*hle 
magaxine,  and  I  cannot  see  how  stone  men  can  do  without 
it,    Stonb  is  alt  right."— il.  Steumrt,  I'ic/oria,  B.  C. 

••  We  think  that  Stowk  la  one  of  the  finest  magazines 
published,  not  only  for  inloriufttion  regarding  stone,  but 
c%'erything  In  general,  and  would  not  do  without  il  for 
several  times  the  price."— y.  G.  Hoos,  Prf\.  Forest  Grave 
{Ore.)  Stone  Co. 

"  Stone  has  been  very  interesting,  and  any  man  carry- 
ing on  the  quarry  business  can  get  «  great  many  hints 
from  it." — A,  Meytn,  'foronto.  Can. 

"  I  am  very  much  pleased  with  Stonk.  Think  snch  a 
publication  tends  to  elevate  the  'morals'  of  the  Nlone 
trade."— £rf  A'.  Kntghl,  President  Kankakit  Sfone  and 
Lime  Co..  Kankakee.  111. 

"Since  we  have  been  inking  -Stowb.  we  have  stopped  all 
other  trade  magazines  as  Stone  more  than  fills  the  bill 
for  all  of  them,  and  is  much  cheaper."- 7"A^  R  L.  Sharp 
iitone  Co.,  Sugar  Grove,  O. 

"  There  is  so  much  in  S'iniiE  that  it  ti  a  pleasure  to  con- 
tinue my  subscription,  though  my  connection  with  ihe 
quarryiag  of  stone  ceased  on  the  i!>t  of  August  loot,  when 
I  sola  my  quarry  proptrty  to  Mcsais.  Church  &.  Co  ,  of 
Bmhjklyn,  N.  Y..who  have  ert-ctcd  n  very  large  plant  Jor 
the  nianufactiire  of  soda,  on  Ihe  Detroit  river  frunl.  ndjoin- 


ing  Ihe   pro)>erty  sold,  and  carry  on  the  tiuarry  huslne^s 
■  c  title  oT  the  Sibley   Uuarry  Co.,  In  which  I  hold 
rsl  i.ti  any  sort."—/',  f*.  Sibley,  JDetrvit,  Mich. 


under  Ih 
no  iiiiercs 

"Inclosed  please  find  order  lor  |2.oo  subscription  for 
Sto.nk  IHusiucss  is  iuiprovingand  bniNK  is  the  magazine 
for  the  stone  men" — David   Y.  Johnson,  Bedford,  Ind. 

"  Renewing  subscription  means  more  than  I  could  say," 
— David  /iamitiy,  Durango,  Cut. 

*'  I  am  very  much  pleased  with  your  journal.  It  t«  filled 
with  high  class  reaifin.'  matter  an><  the  type  aud  paper  are 
jwrfect."— .^.y.  U'lllielm,  Canal  /•'ultfn,  lA 

"We  are  pleased  to  renew  our  subscription  to  your  mag- 
atiiie.  liBch  succeeding  nunihcr  is  better  than  the  Inst. 
We  place  the  numliers  as  they  arrive  in  our  reading  room, 
and  when  a  volume  is  cuiiiplcled,  webitidand  place  in  out 
library  for  circulation  and  consultation." — Worceiter  Co  , 
Mechanics'  Asi'n.,  Worcnter,  Mass. 

"We  find  Stoni  a  very  beneficinl  paper,  especially  in 
our  cut-4tone  department,  ond  can  recommend  il  to  nil 
deaiers  in  that  line."— Peorta  Marble  H'oi  ts,  Peoria,  III. 


E 


Give  us  the  name  of  some  friend 

to  whom  we  may  stivd  21  ^2ckv^^  ^^v^  . 


I 
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FILES  AND  RASPS  ^  ^ 


HAriMACHER,  SCHLEnMER&  CO., 

IMPORTERS, 

NEW  YORK. 


The  New  Art  Tool  'Z^^::^^^^^'^ 

It  is  used  in  the  tnaoy  branches  of  art.  H 

If  you  wish  to  improve  your  half-tone  work  there  is  nothing  equal 
to  the  Air  Brush. 

If  you  wish  to  improve  your  designs  use  the  Air  Brush. 
If  you  want  fine,  attractive  work,  which  excels  everything  else,  use  the  Air  Brush   and 
you  can  have  it. 

Beware  of  imitations.     The  sharks  are  on  the  market  with  their  inferior  instruments.    The 
only  genuine  is  made  at  Rockford,  III.    Write  for  circular  free.     Address, 


FOR 

ART  WORK. 


IWt  /ilR  BRUSH  MrG.  GO.,         -         142  Nassau  Si.,  Rocklord, 


•f  U.  S.  r\* 


^^=< 


VOLUME  XVII  r. 


V^  FAMOUS  SINGLE  STONES. 

ERODOTLS  tells  us  he  saw  a  colossus  of  Osiris,  in  Egypt, 
which  was  93  feet  in  height.  A  few  years  ago  there  was  ex- 
humed at  Memphis  a  granite  statue  of  Rameses  II.,  which  must 
have  been  49  feet  in  height.  These  statues  were  carved  from 
single  blocks  of  red  granite.  Before  the  entrance  to  the  palace  of  Luxos 
there  were  four  colossal  figures,  which  though  seated,  measured  fully  40 
feet  in  height.  Near  Gournah  there  are  still  the  fragments  of  a  gigantic 
statue  of  Rameses  the  Great,  represented  seated.  It  was  cut  from  a  single 
piece  of  rose  granite,  and  roust  have  been  57  feet  in  height  and  have 
weighed  more  than  2.000,000  pounds.  The  two  colossi  of  Memnon,  al- 
though seated,  measured  more  than  62  feet  in  height,  and,  with  their 
pedestal,  had  a  weight  of  more  than  2,800,000  pounds. 

There  are  immense  stone  idols  in  India  and  China,  all  of  which  are 
cut  from  single  stones,  and  in  Mayalipmen,  India,  there  are  seven  small 
temples,  each  of  which  has  been  carved  from  a  single  granite  bowlder. 
Some  idea  of  the  task  of  chiseling  out  these  beautiful  places  of  worship  may 
be  obtained  from  the  fact  that  one  of  these  temples  is  twenty-nine  feet  long, 
twenty-seven  feet  high  and  eighteen  feet  ten  inches  wide,  while  the  smallest 
is  twenty-four  feet  high,  by  seventeen  feet  six  inches  long,  and  a  trifle  over 
twelve  feet  wide.  These  temples  are  marvels  of  beauty,  and  the  carvings 
on  them  in  places  are  as  fine  as  lace  work.  Tlie  date  of  their  construc- 
tion is  unknown,  but  they  arc  believed  to  be  over  fifteen  hundred  years 
old.  Experts  say  it  must  have  taken  centuries  to  complete  these  wonderful 
works. 

In  modern  times  the  most  noted  of  single-stone  statues  are  those  of 
the  great  fountain  of  Neptune,  in  Florence,  the  story  of  which  has  been 
well  told  in  these  columns  by  Arthur  Lee;  the  statues  of  David  and  Moses, 
by  Michael  Angelo,  and  the  Lion  of  Lucerne,  by  Thorwaldsen,  the  Danish 
sculptor. 

There  is  some  romance  about  the  latter  statue,  which  was  erected  by 
the  Swiss  people  in  memory  of  twenty  Swiss  officers  and  seven  hundred  and 
sixty  soldiers,  who  lost  their  lives  in  1789  defending  the  King  of  France, 
when  his  palace  was  stormed  by  the  mob,  and  his  ovju  YxeTicVv  ^oXXv^x^V^.^ 
fled  and  \th  h'mt  to  his  Swiss  Guards  and  late.    T\\ese  XixaNe  m«e:tv  \om^"^ 
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like  lions  against  the  howling  mob,  until  all  went  down  to  their  deaths. 
Not  long  after  this,  Switzerland  became  a  republic,  and  then  the  people, 
wishing  to  commemorate  the  event  and  leave  a  lasting  tribute  to  the  brave 
fellows,  engaged  Thorwaldsen  to  carve  them  a  lion  out  of  the  living  rock 
near  where  the  guards  had  once  lived.  The  lion,  which  represents  strength, 
is  twenty-eight  feet  long,  and  is  guarding  with  his  torn  and  bleeding  body 
the  lilies  and  cross  of  France,  the  emblems  of  her  greatness. 

There  is  a  Latin  inscription  under  the  figure,  which  translated  means: 
"To  the  fidelity  and  valor  of  the  Swiss,  on  the  tenth  of  August  and  second 
and  third  of  September,  there  are  the  names  of  those  who  fell  most 
bravely  fighting,  that  they  might  not  fail  in  fidelity  to  the  oath."  Then  the 
names  of  the  officers  and  soldiers  who  died  defending  a  foreign  king — and 
an  undeserving  one — follow. 
"Each  of  the  heroes  around  us  has  fought  for  his  land  and  line; 

But  thou  hast  fought  for  a  stranger,  in  the  hate  of  a  wrong  not  thine. 

Happy  are  all  free  peoples  too  strong  to  be  dispossest, 

But  blessed  are  those  among  nations,  who  dare  to  be  strong  for  the  rest, 

FRED.  T.  HODGSON. 


STONE  TURNING. 

OHN  DORMER  has  written  an  article  for  an  English  paper  that 
is  full  of  suggestions  for  stone  turning.  The  rigors  of  the 
American  climate  are  such  that  soft  stone,  suitable  for  turning, 
is  not  viewed  with  favor  by  architects  and  builders,  but  there 
are  some  uses  to  which  this  form  of  Drnamentation  can  be  put  with  excellent 
results. 

To  turn  hard  stone  and  granite  work  requires  special  and  expensive  tools 
and  steam  power.  T>ath  stone  is  very  often  required  to  be  worked  into  a  cir- 
cular form,  and  sometimes  very  good  and  elaborate  moldings  are  wanted.  In 
articles  such  as  email  columns  for  portions  of  pulpits  or  fonts,  or  g^ller>' 
fronts  for  church  work,  and  for  lalustrades  for  bay  windows  or  tops  of 
houses,  a  great  deal  of  labor  is  often  expended  in  working,  by  hand,  and  prin- 
cipally with  a  rasp,  small  and  delicate  moldings.  The  result  is  never  very 
satisfactory.  Much  time  is  spent  \.ith  but  litde  result.  All  these  things 
can  be  turned  in  any  common  lathe,  and  with  very  little  knowledge  of  turn- 
ing. It  does  not  require  any  great  practice,  as  is  the  case  in  learning  to  turn 
wood. 

The  stone  which  lends  itself  most  readily  to  the  turner's  art  is  either 
Corsham  or  Farleigh,  both  being  varieties  of  what  is  known  as  Bath  stone. 
Of  these  two  kinds  Farleigh  is  the  softest  and  easiest  turned,  but  is  not  suit- 
able for  either  very  large  or  very  small  moldings.  If  used  in  large  pieces, 
such  as.  say,  2  feet  diameter  and  i  foot  6  inches  thick,  its  weight  is  such 
that  it  needs  very  careful  handVmg  or  \\.  vj\\\  ^e.\  ^\i«,Vvtd.  Flushed  is  a  trade 
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term  used  by  masons,  and  simply  means  that  a  small  piece  will  break  out  of 
the  edge  or  off  a  corner  if  the  weight  is  allowed  to  rest  for  only  an  instant  on 
these  parts. 

If  used  for  small  work  it  cannot  be  turned  ver>'  thin,  or,  being  soft  and 
brittle,  it  will  break  in  two  pieces.  For  moderate  sized  pieces  and  for  inside 
work  it  is  very  suitable.  By  moderate  sized  pieces  I  mean  anything  from  9 
inches  high  and  4  inches  diameter  up  to  2  feet  high  and  9  inches  or  12  inches 
diameter. 

I  have  repeatedly  seen  stone  balusters  1  foot  6  inches  high  and  6  inches 
^diameter,  with  12  moldings  on  them,  put  in  the  lathe  (a  treadle  lathe)  after 
being  roughed  out  to  an  octagon  form  and  finished  complete  in  half  an  hour 
each.  To  work  one  of  these  by  hand  would  take  a  good  mason  over  three 
hours.  An  ordinary  wood  turner's  lathe  with  a  rough  T  rest  and  socket  is 
all  that  is  required. 

For  tofjls,  some  old  three-square  files  are  required.  The  best  thing  to 
do  with  these  is  to  soften  them  first  by  putting  the  ends  into  the  fire  until 
they  are  of  a  dull  red  color,  then  throwing  them  into  the  ashes  to  cool  grad- 
ually. The  reason  for  this  is  because  the  stone  cuts  the  tools  away  very 
fast,  and  if  they  were  hard  it  would  mean  that  you  would  have  to  pay  fre- 
quent visits  to  the  grinding  stone  to  sharpen  them.  By  having  them  some- 
what soft  they  can  be  filed  up  in  a  minute  or  so  without  leaving  the  place  at 
all.  Simply  lay  them  face  down  on  the  rest  and  file  away  the  back.  Having, 
say.  three  files  softened,  file  one  to  a  point  like  a  V  ,  another  to  a  rounding  edge 
like  a  gouge,  and  the  other  to  a  square  edge.  Many  moldings  can  be  worked 
with  these  three  simple  tools. 

A  chisel  is  also  wanted,  say  an  inch  carpenter's  chisel,  such  as  every 
mason  has  with  him  in  constant  use.  Also  an  old  worn  out  plane  iron  for 
finishing  the  straight  parts  with.  The  stone  by  itself  will  not  run  in  the  lathe, 
as  the  material  is  not  hard  enough  to  hold  the  centers.  To  obviate  this  diffi- 
culty get  two  square  nuts  suitable  for  an  ordinary  f-inch  bolt  and  let  one 
into  each  end  of  the  stone  in  the  center.  It  is  necessary  that  these  nuts  fit 
the  stone  fairly  well  without  shaking  about.  Then  bore  with  a  common  drill 
a  I -inch  hole  about  i^  inches  away  from  the  nut  on  one  end,  Drive  a  plug 
of  wood  into  this  and  turn  a  stout  screw  partly  into  the  wood,  leaving  about 
an  inch  standing  out.  This  is  to  meet  the  carrier  on  the  lathe  and  to  drive 
tlie  stone  around.  Oil  the  other  end  before  putting  it  in  the  lathe,  and  then 
put  it  in  position  and  screw  up  moderately  tight.  Then  begin  the  work  by 
using  the  V-shaped  too!  first,  and  bring  it  down  to  a  circular  form  all  along 
and  get  your  ends  nearly  to  the  size  required  when  finished.  Now  set  it  out. 
This  is  done  by  having  a  piece  of  thin  wood  like  a  lath.  A  lath  would  do, 
but  it  is  better  for  being  planed.  Lay  this  lath  on  your  drawing  and  mark 
off  each  member  by  making  a  line  where  the  quirks  come  for  the  beads,  and 
where  the  edges  come  for  the  hollows.  Square  these  lines  across  the  lath ; 
I  make  the  marks  plain,  as  the  stone  dust  soon  ruhs  out  faint  ones.  Hold  this 
stick  up  against  the  work  and  revolve  it  slowly,  and  pencil  off  the  lines  as  you 
have  them  on  the  stick.  Now,  with  yoiir  V-tool,  mark  in  these  and  sink  away 
with  the  gouge  tool  any  parts  that  arc  wanted  smaller.  If  you  have  a  lot  to 
cut  away  you  need  not  trouble  to  turn  it  aU  awa^  Vo  A\x?>V\  %\\\v^Vj  \\vcv"C^«. 


I90 


STONE. 


gouge  into  the  work  in  a  series  of  grooves  about  one-half-inch  apart  and  then 
stop  the  lathe  and  gently  tap  the  remaining  pieces  with  the  side  of  the  tool, 
and  you  will  find  they  will  break  off  with  just  no  trouble  at  all.  Don't  run 
your  grooves  as  deep  as  you  want  to  go  by  about  one-eighth  inch,  as  they  may 
pluck  a  little.  Pluck  is  another  trade  term,  and  is  used  to  describe  what  hap- 
pens when  a  mason  takes  off  too  much  with  his  chisel,  and  the  chisel  or  other 
tool,  being  unable  to  cut  so  much,  tears  it  out,  and  deeper  than  is  wanted.  So 
be  careful  and  don't  have  plucks.  When  the  stone  is  roughed  out  into  nearly 
its  proper  form  sharpen  the  tools  and  take  a  light  cut  for  the  finishing  one. 
It  is  also  necessary  to  shift  the  rest  nearer  the  work  after  cutting  so  much 
away.  The  rest  should  be  from  one-quarter  inch  to  one-half  inch  away  from 
the  largest  part.  It  need  not  be  straight  along.  One  end  can  often  be 
placed  pointing  inward  toward  the  work.  The  main  thing  is  to  keep  near 
enough  so  as  not  to  have  a  slip.  When  a  slip  is  made,  the  point 
of  the  tool  catches  in  the  work  and  tears  out  more  or  less.  The 
handle  generally  comes  up  in  a  hurry,  very  often  being  stopped  by  the 
turner's  chin  or  some  part  of  his  face.  However,  these  little  mishaps  all  have 
their  uses  and  tend  to  make  one  careful.  Finish  the  squares  and  little  fillets 
with  the  chisel,  taking  care  to  have  the  corners  sharp;  for  any  long  rounds, 
or  for  the  shaft,  or  for  fiat  bands,  the  old  plane  iron  will  be  useful.  Now. 
with  a  piece  of  coarse  sandpaper,  go  over  the  work  and  take  off  just  the 
rough  marks  left  by  the  tools.  Don't  do  much  with  this,  or  the  beads  will  be ' 
flat  and  the  sharp  arises  lost.  Then,  last  of  all,  cut  down  with  tlie  V-tooI 
your  shoulders  or  ends,  as  the  case  may  be.  Go  down  as  far  as  you  can,  and ' 
undercut  just  a  little.  Then  carefully  remove  the  work  and  see  how  much 
superior  it  is  to  any  possible  work  done  by  hand. 
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THE  PONT  NEUF,  PARIS. 

The  most  famous  bridge  to  be  seen  in  Paris  is  the  Pont  Neuf.  It  was 
begun  in  1578  under  Henry  III.  from  the  plans  of  Androuet  du  Cerceau. 
The  wars  interrupted  its  progress,  and  it  was  recommenced  in  1602  under 
Henry  IV.,  being  conipSeted  in  1607. 

The  river  Seine  is  divided  at  this  point  by  an  island,  and  the  bridge  is  in 
two  sections,  one  on  each  side  of  this  island.  One  section  has  seven  arches 
ranging  from  46  feet  to  62  feet  4  inches  in  span,  while  the  other  section  has 
only  five  arches  ranging  from  3 1  feet  3  inches  to  48  feet,  all  the  spans  being 
semi-circular. 

The  entire  width  of  the  bridge  is  72  feet,  part  of  it  overhanging  the 
arches,  being  supported  by  brackets.  The  piers  have  triangular  cut-waters, 
which  carry  triangular  counter-ports  up  to  the  cornice. 

The  space  between  the  two  portions  of  the  bridge  is  ornamented  by  the 
equestrian  statue  of  Henry  IV.  Here  is  where  Napoleon  made  his  famous 
stand  during  the  French  Revolution,  before  his  name  had  been  made  faunous. 
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The  splendid  condition  of  tlie  masonn-  after  such  long  usage,  under  very 
heavy  traffic,  attests  the  careful  study  g^ven  to  the  design  and  the  care  with 
which  the  work  was  done.  The  hridge  is  not  an  example  to  be  copied  with 
profit,  but  is  an  example  of  the  character  which  is  g^ven  to  an  engineering 
work  by  a  massive  design.  "F." 


THE  FRIEDRICHSBRUCKE,  BERLIN. 

The  architecture  and  the  public  works  of  Uerlin  are  hardly  less  noted 
than  those  of  i'aris.  The  National  Gallery,  which  can  be  seen  in  the  view, 
is  one  of  the  most  elegant  examples  in  existence  of  the  modern  use  of  classic 
architecture,  and  shows  the  fine  effect  of  such  a  background  for  a  chaste 
bridge  design. 

The  bridge  is  supported  on  cut  stone  piers  having  curved  cut-waters 
which  arc  appropriately  capped.  The  arches  spring  from  well  defined  skew- 
backs,  the  arch  rings  being  finely  molded  and  standing  out  in  relief  from  the 
spandrels.  The  neat  coping  supports  a  beautiful  balustrade,  with  a  dado  of 
openwork,  having  .solid  paneling,  however,  at  the  sl^ore  half  of  the  end  spans 
and  paneled  pilasters  at  the  center  of  the  adjacent  spans. 

Over  1 1  If  piers  arc  pedestals  whidi  are  bracketed  from  without  and 
which  su])port  statuary  carrying  lamps.  "F." 


OPENING  FOR  STONE  CRUSHERS  IN  GERMANY. 

Mr.  Ernest  L.  Harris,  the  American  Consular  Agent  at  Eibenstock. 
writes  under  date  of  Marcii  4.  1899: 

"( Jur  manufacturers  of  stone-crushing  outfits,  tile  ditchers  and  sewer- 
age a[)paratits  would,  in  my  opinion,  find  a  market  in  Germany.  This  Em- 
pire has  perhaps  the  best  system  of  country  roads  in  the  world.  Not  only 
are  new  roads  being  continually  built,  but  the  old  ones  are  repaired  every 
five  years.  Tlie  stones  are  all  crushed  by  hand  with  sledge  hammers. 
I'roiii  the  car  windows,  one  can  see  piles  of  stone  extending  for  miles  along 
the  nxuls,  waiting  for  the  workmen  to  commence  the  long  and  tedious  task. 
In  many  of  the  stone  quarries,  one  can  see  huge  piles  of  uncrushed  stone 
ready  to  be  carted  away.  An  American  steam  stone  crusher  would  ac- 
complish marvelous  things  if  set  up  in  one  of  the  quarries. 

■The  best  method  for  an  American  manufacturer,  if  he  wishes  to  in- 
troduce these  machines  into  Germany,  is  to  secure  a  contract  from  the  Gov- 
ernment, either  State  or  municipal,  to  do  a  certain  amount  of  work  for  a 
definite  sum  of  money.  Nobody  will  buy  these  machines  without  having 
first  seen  their  utility  demonstrated. 

"Ditchers  and  sewerage  apparatus  might  be  introduced  into  the  Prus- 

sian  provinces,  where  the  soil  for  the  most  part  is  sandy  and  no  rocks  would 

be  cncounfcrcfl.     Considerate  \rT\¥LaUot\  '\s  bXso  tM\\tA.  owr 


THE  STRENGTH  OF  MATERIALS. 


NEW  edition  lias  just  been  issued  in  England  of  a  work  that 
is  everywhere  regarded  as  the  standard  authority  on  the  sub- 
ject, '"The  l"estitig  of  Materials  of  Construction :  A  Text-Book 
for  the  Engineering  Laboratory  and  a  Collection  of  the  Re- 
suhs  of  Experiments,"  by  William  Cawthorne  Unwin,  F.  R.  S.  The  first 
edition  of  this  important  work  was  issued  ten  years  ago,  but  the  book  is 
one  that  appeals  mainly  to  specialists,  and  not  until  the  present  time  iias 
the  author  l>een  able  to  issue  a  new  and  revised  edition.  The  reviews  ol 
the  book  that  have  appeared  in  a  few  of  the  En^Hsh  technical  journals  have 
been  the  occasiun  for  gratuitous  sneers  at  American  building,  which  is  as- 
sumed to  give  little  attention  to  the  scientific  tests  of  the  strength  of  ma- 
terials or  to  test  and  then  strain  to  the  danger  point.  American  architects 
and  builders  are  not  whully  free  from  reproacli  for  insecure  building,  any 
more  than  those  of  other  countries,  but  it  is  certain  they  have  no  more  sins 
of  this  sort  to  answer  for  than  their  brethren  across  the  seas.  The  condition 
of  affairs  in  this  country  lias  made  necessary  the  building  of  many  struc- 
tures that  are  intended  to  be  temporary  at  best.  Builders  have  been  called 
upon,  too,  to  confront  many  problems  that  were  entirely  new,  where  few 
lessons  were  to  be  gained  from  experience.  The  few  cases  of  disaster  have 
lieen  due,  not  to  ignorance,  but  to  rascality,  in  the  main,  and  this  has  been 
found  in  every  country  and  in  every  age,  since  man  first  made  his  home 
of  woven  branches.  Our  huge  buildings  have  stood  enough  of  the  test  of 
linve  to  show  that  they  have  been  constructed  according  to  proper  prin- 
ciples. Materials  have  not  been  strained  to  the  danger  point,  however,  as 
one  journal  intimates,  nor  do  the  buildings  "collapse  under  slight  addi- 
tional weight."  Un  the  contrary,  they  have  been  subjected  to  wholly  un- 
foreseen tests,  to  fire  and  flood,  cyclones,  and  even  earthquakes,  in  a  few  in- 
stances.    And  they  have  stood  staunch  and  true. 

"The  .Architect  and  Contract  Reporter,"  of  London,  says  in  a  review 
of  Prof.  Unwin's  book:  ""It  is  evident  that  the  subject  of  'Testing  of  Ma- 
terials* is  one  of  those  which  architects  and  engineers  leave  to  specialists. 
Although  they  might  be  desirous  to  be  assured  of  the  strength  of  the  stone, 
brick,  concrete  and  metals  which  are  employed  in  the  structures  they 
design,  yet  they  cannot  spare  the  time  or  possess  the  apparatus  required 
for  experiments.  .'\n  enthusiast  like  Tredgold  can  at  alt  times  contrive  to 
gain  knowledge  about  materials,  although  living  in  a  state  of  poverty;  but 
martyrs  to  science  of  his  class  are  likely  to  be  few.  Besides,  such  experi- 
ments as  he  engaged  in  would  nut  satisfy  modern  needs.  They  were  in- 
spired by  an  aim  that  differed  from  that  of  the  earlier  investigators  of  the 
subject,  for  Tredgold  wished  to  he  useful  to  practical  men.  while  his  pre- 
decessors  were  more  anxious  lo  ex.\V\Vi\i  s>Q\we  ^\\twoxv\e^w^  o\  ux-ax'ya.  Eaton 
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Hodgkinson  was  able  to  operate  on  larger  specimens  than  Tredgoldj  for  he 
had  Fairbairn  at  his  back,  who  allowed  him  to  employ  the  appliances  which 
were  in  the  Manchester  works,  and  constructed  others  specially  for  the  test- 
ing. Yet  when  a  novel  structure  like  the  Britannia  Bridge  was  proposed, 
it  was  necessary  to  institute  a  costly  series  of  experiments  in  order  to  de- 
termine anew  problems  of  tensile  and  transverse  strength  of  which  solu- 
tions could  be  deduced  to  some  extent  from  the  information  which  was  al- 
ready in  print.  During  the  last  half-century  experimenting  has  not  ceased, 
and  yet,  if  we  may  judge  by  what  is  being  done  every  day  in  America  and 
Germany,  it  becomes  evident  that  more  reliance  is  placed  on  a  special  test 
by  means  of  one  of  the  latest  varieties  of  machines  than  in  all  the  recorded 
results  which  can  be  produced  from  books. 

"In  cases  like  the  Britannia  and  the  Forth  Bridges,  where  novelty  of 
construction  is  desirable.,  testing  is  indispensable.  For  the  cloud-capped 
layers  of  offices  which  are  being  raised  in  America  it  is  always  wise  to  ascer- 
tain what  weights  are  required  to  crush  the  materials  that  have  to  sustain 
the  greatest  load.  It  is  also  well  to  discover  whether  some  new  kind  of  ma- 
terial, natural  or  artificial,  has  as  much  strength  as  ordinary  materials 
which  resemble  it.  But  at  a  time  when  parsimony  inspires  many  of  the 
arrangements  for  building,  it  is  hardly  desirable  that  materials  should  be 
strained  under  the  warrant  of  science  to  a  degree  that  approaches  danger. 
Get  a  reasonable  amount  of  work  out  of  a  steel  or  a  timber  joist,  but  do  not 
make  it  a  scientific  marvel  in  order  to  exemplify  how  far  it  is  possible  to  go 
without  a  collapse.  That  seems  to  be  a  not  uncommon  practice  in  America, 
for  the  love  of  risk  which  at  one  time  gave  interest  to  journeys  in  steamers 
is  now  seen  in  buildings  and  other  structures,  which  occasionally  collapse 
when  a  slight  additional  weight  comes  upon  the  materials.  The  desire  for 
saving  is  so  general  in  some  classes  of  construction,  if  it  were  not  for 
building  acts  and  by-laws  the  loss  of  property  and  of  life  wouM  occur  more 
often  than  is  now  recorded  in  newspapers.  The  practices  dignified  by  the 
title  of  "economical  building'  are  too  often  dangers  to  the  State,  although 
they  are  supposed  to  be  sanctioned  by  science.  The  Tay  Bridge,  for  instance, 
was  the  work  of  a  mathematician,  and  was  supposed  to  comply  with  the 
conditions  which  theory  as  taught  in  universieies  demanded,  but  it  was  no 
more  adapted  to  the  needs  of  a  material  world  than  those  lines  which  have 
lengfth  without  breadth. 

"What  surprises  may  be  devised  in  engineering  nobody  can  foresee,  and 
for  the  engineer  experiments  in  testing  must  accordingly  become  suggestive. 
The  fact  that  undoubted  changes  sometimes  leave  no  outward  or  visible 
sign,  only  incites  to  further  inquiries.  For  example,  we  are  told  by  Professor 
Unwin  that  'a  bar  subjected  to  so  many  repetitions  of  loading  that  it  is 
known  to  be  on  the  point  of  breaking,  or  a  piece  of  a  bar  already  broken  in 
an  endurance  test,  gives  in  the  testing  machine  no  indications  that  the 
strength  or  ductility  has  been  altered.'  That  sort  of  anomaly  will  not  be 
taken  as  an  obstacle  to  research :  new  machines  will  be  devised  to  deal  with 
it,  and  observations  with  more  powerful  microscopes  or  other  means  will  be 
employed  to  explain  why  there  is  such  a  variation  from  what  appears  to  ^^ 
an  universal  law.  To  the  engineer,  many  o\  Yf\vose  %\.TVic\.'WTe:s,  ^x<^  ^viJc>\tO«.^ 
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to  dynamic  force,  it  is  important  not  only  to  know  that  iron  or  steel  can  be 
fatigued,  and  becomes  less  capable  of  performing  its  allotted  task,  but  it  is 
well  to  have  the  knowledge  verified  and  confirmed  in  several  ways.  Iron  or 
steel  as  employed  in  buildings  docs  not  undergo  the  toil  which  is  common  in 
railway  bridges,  although  if  what  is  called  the  'safe  load'  is  much  exceeded, 
as  is  too  often  the  case,  fatigue  is  as  inevitable  as  in  the  case  of  girders  over 
which  locomotives  pass  several  times  in  an  hour.  The  architect  has  not, 
therefore,  continual  interest  in  the  fracture  of  bars.  He  works  on  a  small 
scale,  and  has  not  those  'perils  which  environ  the  man  who  builds  with 
naught  but  iron.' 

"But  the  architect  can  hardly  fail  to  remember  that  at  one  time  buildings 
were  erected  of  a  very  complicated  sort,  and  he  must  ask  himself  by  what 
process  was  the  strength  of  materials  in  novel  forms  determined.  Was  it  by 
means  of  repeated  failures?'  VioUet-le-Duc  tells  us:  'It  was  necessary  to 
rebuild  all  the  flying  buttresses  in  the  early  Gothic  monuments  some  years 
after  their  construction;  and  then  men  either  contented  themselves  with 
raising  the  summit  of  these  buttress-arches,  or  they  doubled  them  by  a 
second  arch.'  It  is  evident,  however,  that  at  an  early  period  of  Gothic 
they  were  able  to  realize  not  only  the  resistance  which  had  to  be  of- 
fered by  a  mass  of  masonry,  but  the  part  which  every  course  had  to  sus- 
tain. Sometimes  they  preferred  small  stones  with  thick  mortar  to  large  stones. 
As  Viollet-le-Duc  says,  when  they  used  soft  stones  for  points  of  support 
height  was  given ;  hard  stones  were  kept  to  be  used  for  ties  or  lintels.  He 
points  out  how  'a  Burgundian  architect  in  the  twelfth  century  did  not  build 
at  Dijon  as  at  Tonncrre,  for  if  we  find  in  the  same  province  the  influence  of 
the  same  school  in  the  execution  of  the  masonry,  we  remark  considerable 
difference  resulting  from  the  nature  of  the  stone  employed.  But  as  in  each 
province  there  is  one  prevailing  kind  of  materia!,  the  architects  adopt  a 
method  of  building  in  conformity  with  the  nature  of  those  materials.  Ber- 
gundy,  so  rich  in  stone  of  a  superior  quality,  furnishes  us  with  the  most 
proof  of  this  fact,' 

"The  only  machines  and  apparatus  existing  in  Mediaeval  times  which 
bore  any  resemblance  to  those  now  employed  for  testing  materials  were  the 
appliances  for  torturing  men  in  feudal  dungeons,  and  it  might  be  imagined 
it  was  from  the  operations  on  the  human  body  that  the  pulling,  twisting 
and  compressing  of  materials  in  engineering  laboratories  were  derived.  The 
common  sense  of  the  builders  inferred,  from  the  evidence  afforded  by  the 
examples  of  masonry  they  saw  around  them,  principles  of  construction 
which  could  not  be  easily  improved  by  the  assistance  of  testing  machines. 
In  eng^ineering  structures  of  steelj  or  sometimes  even  of  timber,  it  is  possible 
to  anticipate  the  work  which  has  to  be  done,  and  experiments  on  specimens 
become,  therefore,  indications  of  what  will  occur.  With  masonry,  on  the 
contrary,  preliminary  trials  are  not  of  much  use  in  revealing  the  future 
effects.  Professor  Unvvin  acknowledges  this  when  he  says:  'It  is  quite  im- 
possible in  any  actual  structure  to  secure  a  simple  condition  of  crushing 
stress.  Settlement,  imperfect  bedding,  unequal  compressibility  of  diflferent 
blocks,  and  other  causes  Introduce  unforeseen  and  incalculable  straining 
actions.'    It  is  well  to  bear  these  iacls  Kn  uvvnd,  1o\  q^  \;i.te  i^ears  there  are 
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exaggerated  notions  abroad  concerning  the  advantages  which  science 
confer  on  architecture.    As  yet  chemistry  has  not  done  much  to  encom 


architects  to  devote  their  attention  to  it,  and  there  is  more  HkeUhood  ci 
ensuring  the  erection  of  buildings  that  will  endure  from  a  study  of  ancient 
examples  than  from  crushing  large  or  small  specimens  of  stone  and  cement. 
The  pedant  in  the  ancient  comedy  who  expected  people  to  judge  of  the 
character  of  his  house  from  a  single  brick  was  not  considered  to  be  a  wise 
man.  But  he  is  hardly  as  ridiculous  as  the  young  man  who,  from  seeing 
a  few  bricks  succumb  beneath  pressure,  poses  as  a  representative  of  a  new 
school  of  architecture  which,  like  an  old-fashioned  Adelphj  farce,  is  to  be 
based  on  the  smashing  of  things. 

"It  is  right,  however,  to  have  bricks  and  other  materials  smashed  to  pieces. 
At  a  time  when  science  enables  men  to  make  worthless  products  appear  to 
have  the  qualities  which  are  most  desirable,  it  is  well  to  employ  science  as  a 
detector.  To  know  how  a  brick,  a  piece  of  stone  or  timber,  or  a  part  of  a 
girder,  will  conduct  itself  when  operated  on  by  a  testing  machine,  is  desir- 
able information  for  an  architect.  The  result  is  not  a  guarantee  that  all  the 
materials  which  are  represented  by  a  few  victims  taken  at  random  are  satis- 
factory; but  there  is,  at  least,  the  satisfaction  of  knowing  that  an  eflfort  was 
made  to  arrive  at  the  truth.  The  tests,  however,  should  be  left  to  experts. 
Pupils  would,  of  course,  be  glad  to  have  occasional  opportunities  of  dis- 
covering what  the  breaking  weight  of  a  building  material  is,  but  an  ordinary 
office  is  not  adapted  for  the  efforts  required  to  overcome  cohesion.  A  trust- 
worthy machine  is,  moreover,  costly,  and  only  in  cases  of  large  works  is  the 
expenditure  on  one  to  be  recommended." 
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A  VETERAN  IN  THE  CEMENT  BUSINESS. 

R.  E.  S.  VAUGIIAN,  president  of  Moen's  Asphaltic  Cement  Co., 
of  No.  103  Maiden  Lane,  this  month  celebrates  the  forty-fourtli 
anniversary  of  his  connection  with  this  company.  Close  identi- 
fication with  one  business  for  such  a  length  of  time  as  this,  pass- 
ing the  ordinary  generation  of  man,  is  an  extremely  rare  event  in  this  coun- 
try, although  there  may  be  many  instances  in  the  Old  World,  where  business 
is  conducted  along  more  conservative  lines.  Mr.  Vaughan's  long  connec- 
tion with  the  manufacture  of  cement  seemed  to  have  so  important  a  bearing 
upon  the  industries  to  which  Stone  is  devoted,  that  a  representative  of  the 
magazine  called  upon  this  gentleman  to  get  his  brief  reminiscences  of  his 
business  career. 

Mr.  Vaughan  is  still  an  active,  energetic  business  man,  giving  few 
idications  of  the  number  of  years  that  have  passed  oxex  \\\%\vt'a.^-  W^^^as, 
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born  on  a  farm  in  Washington  County  on  Sept.  9,  1816,  and  spent  his  early 
years  on  farms  in  that  and  the  adjoining  coimty  of  Warren,  in  the  usual 
experiences  of  a  farmer's  lad,  varied  with  a  few  mercantile  ventures.  Mr. 
Vaughan  came  to  New  York  in  1854.  Shortly  after  that,  in  April,  1855,  he 
became  connected  with  tht  Moen's  Asphaltic  Cement  Co. 

The  business  was  established  in  1854  by  Mr.  A.  R.  Moen.  who  invented 
the  process  that  is  at  the  base  of  their  system  of  cementing.  Mr.  Moen  died 
in  1867,  and  Mr.  Vaughan  has  for  a  number  of  years  been  the  head,  both 
nominal  and  active,  of  the  business.  The  works  are  in  South  Brooklyn, 
where  they  were  established  in  1856.  Asphalt  had  been  little  used  at  that 
time  in  any  form,  but  the  company  began  to  employ  it  for  the  watcr^ 
proofing  of  underground  vaults,  mainly  for  such  as  extend  under  the  side- 
walks in  front  of  business  houses.  There  were  a  few  cargoes  of  asphalt 
here,  brought  as  a  venture  from  the  Island  of  Trinidad,  which  the  company 
purchased.  They  bought  it  first  in  a  crude  state  and  refined  it,  but  for 
many  years  past  they  have  purchased  the  refined  article.  While  the  com- 
pany still  make  use  of  asphalt,  they  have  combined  with  it  to  a  large  ex- 
tent, coal-tar-pitch.  Mr.  Vaughan,  after  looking  through  the  records  of 
the  company,  found  that  a  few  applications  of  the  water-proofing  system 
to  cellars  had  been  made  as  far  back  as  1856,  but  he  said  that  at  that  time 
every  one  was  skeptical  of  its  efficacy.  The  public  declared  that  cellars  could 
not  be  water-proofed:  it  had  been  tried  many  times,  but  had  failed.  The  com- 
pany soon  silenced  all  of  these  croakers,  however,  and  proved  that  their  sys- 
tem was  all  that  was  claimed  for  it.  The  water-proofing  of  vaults,  which 
means  simply  keeping  water  from  percolating  from  above,  was  a  compara- 
tively simple  matter,  but  it  was  a  far  different  and  more  diflficult  matter  in 
cellars,  where  the  effort  was  to  prevent  the  water  from  coming  up  from 
below. 

The  company  is  now  doing  a  class  of  work  that  was  not  attempted  until 
comparatively  recent  years.  The  water-proofing  process  starts,  in  many  in- 
stances, with  the  first  work  on  the  building.  When  the  mason  lays  the  foun- 
dation a  damp  course  is  put  on,  the  water-proofing  connects  with  this  and  is 
carried  up  on  all  sides  as  far  as  the  walls  are  exposed  to  damp  filling.  The 
foundation  is  thus  completely  wrapped  in  a  water-proof  covering,  so  that 
no  moisture  can  seep  through  the  walls.  This,  of  course,  is  even  more  im- 
portant in  dwelling  than  in  business  houses.  The  company  is  now  also  lay- 
ing rock-asphalt  floors  from  cellar  to  roof,  and  is  making  brick,  tile,  felt 
and  gravel  roofs. 

Mr.  Vaughan  still  gives  active  attention  to  the  business,  with  all  of  the 
details  of  which  he  is  thoroughly  acquainted.  He  is  a  member  of  the  Me- 
chanics' and  Traders'  Exchange;  of  the  Building  Trades  Club,  and  of  the 
General  Society  of  Mechanics'  and  Tradesmen.  Mr.  Vaughan  is  the  presi- 
dent and  treasurer  of  the  company,  and  his  son.  Mr.  J.  W.  Vaughan,  is  the 
secretary.  Mr.  ^'aughan  is  a  representative  of  the  best  type  of  the  New 
York  merchant,  a  country  boy  who  early  came  to  the  metropolis  and 
witnessed  its  growth  and  participated  in  its  prosperity. 
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PLAN  OF  SECOND  FLOOR. 


square  inch.  The  site  is  on  the  banks  of  the  St.  Lawrencej  having  a  frontage 
of  about  750  feet,  with  a  gradual  slope  from  the  river  up  to  the  house,  which 
will  be  distant  from  the  river  some  ten  hundred  feet.  The  site  is  an  im- 
posing and  ideal  one,  and  could  scarcely  be  improved. 

The  plans  call  for  a  veranda  extending  around  two  sides  of  the  house< 
with  a  width  ranging  from  twelve  to  twenty-nine  feet.  The  hall,  or  salon, 
on  the  first  floor,  extends  completely  through  the  house,  with  a  width  of 
eighteen  feet,  and  with  a  vestibule  at  either  end.  Connecting  with  this,  by 
an  arch,  is  the  staircase  hall,  sixteen  by  thirty-one  and  a  half  feet,  with  an 
alcove  fireplace.  This  hal!  connects  by  a  narrow  arch  with  the  servants'  hall 
and  entrance  at  the  side.  Two  particularly  attractive  features  of  the  first 
floor  are  a  conservatory  alcove,  with  a  glass  roof,  connected  by  an  arch  with 
the  dining  room,  the  latter  being  twenty-two  by  thirty-five  feet  in  dimen- 
sions, and  a  music  alcove  with  window  seats,  connected  by  an  arch  with  the 
drawing  room,  which  is  the  same  size  as  the  dining  room.  The  drawing 
room  also  has  a  bay  window.  In  the  library  is  an  alcove  with  tiled  floor,  a 
fireplace,  and  chimney  seats. 

On  the  second  floor,  the  grand  hall,  thirteen  feet  in  width,  \wtvs -aX.  tv^^c*. 
angles  to  the  hall  beJow.    At  one  end  is  a  \arge  a\co\t,  \.\\vxVttw \i^  i\-»x«E^ 
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ft'ct.  eiilered  through  an  arch,  with  a  bay  window  and  seats  on  three  sides. 
The  bedrooms,  six  in  numl)er,  are  all  of  large  size,  and  each  one  has  a 
spacious  bathroom.  Three  large  balconies,  on  three  sides  of  the  house. 
arc  built  over  the  verandas  below.  Well  arranged  servants*  quarters  arc  on 
the  third  floor. 

The  stonework  for  the  liouse  is  now  being  cut,  and  the  actual  building 
operations  will  be  begun  as  soon  as  the  weather  permits.  Most  of  the 
work  is  being  done  by  the  day  I'nder  the  supervision  of  John  S.  Mix,  of 
Brockvillc.  The  interior  finish  of  the  house  will  be  in  keeping  with  the 
beautiful  exterior.  The  woodwork  will  be  of  Flemish  oak,  mahogany  and 
white  enamel,  with  wood  mantels.  The  roof  will  be  shingled.  Contracts  for 
woodwork,  plumbing  and  heating  have  not  yet  been  let. 


THE  WORK  FOR  GOOD  ROADS. 

lULRhl  is  no  branch  of  civic  adnnuistration  that  should  command 
a  more  united  and  entluisiastic  support  from  all  who  are  en- 
gaged in  the  stone  iitdustry  than  that  (jf  good  road  building. 
In  niucii  of  the  work  the  stone  trade  is  directly  interested,  of 
cuurse,  as  in  the  cnnstructton  uf  macadam  roads;  but  even  where  the  highest 
ideal  sought  is  a  well-made  dirt  or  gravel  road,  it  behooves  stone  men  to  give 
their  aid  and  encouragement.  The  most  essential  thing  is  the  awakening  of  a 
general  interest  in  the  subject,  and  the  sweeping  out  of  existence  of  the 
sloughs  of  mud  and  quagmire  that  do  duty  as  roads  in  many  sections  of  the 
couiUry.  I'lifortunatcly  we  in  America  have  not  yet  learned  the  lesson  of  dis- 
regarding first  cost,  in  matters  of  this  kind,  and  building,  as  far  as  possible, 
for  all  time.  The  expenses  of  administration  are  large,  the  growth  of  commu- 
nities is  so  rapid  there  nuist  be  constant  erections  of  new  public  buildings, 
and  it  seems  to  the  overburdened  taxpayer  that  the  easier  plan  is  to  make  the 
ordinary  dirt  road  do,  even  though  the  annual  bill  of  repairs,  added  to  the 
h^ss  in  traffic,  would  far  more  than  meet  the  interest  on  lionds  sufficient  to  pay 
for  the  construction  of  the  best  roads  obtainable.  The  inlluence  of  Massa- 
chusetts and  New  Jersey,  however,  has  been  wholesome,  and  the  vast  body  of 
bicyclers,  who  have  organized  and  will  use  their  votes  to  back  their  demands, 
nia  be  depended  upf)n  to  give  effective  sprea<l  to  the  gospel  of  good  roads. 

In  the  Southern  States  it  seems  to  be  the  general  impression  that  dirt 
and  gravel  roads  arc  good  enough,  owing  to  the  absence  of  the  disturbing 
effects  of  frost.  Wholesome  lessons  could  be  learned  from  the  experiences 
of  Southern  Continental  Europe,  where  macadam  roads  are  found  to  be  one 
of  the  very  best  investments,  even  for  purely  agricultural  communities. 

The  recent  severe  spell  uf  rain,  snow  and  murl.  however,  has  set  the 
fanners  of  North  Carolina  to  talking  about  better  roads.  Many  counties  are 
eager  to  adopt  the  Mecklenbtirg  system.  .■Xbout  1884  Mecklenburg  County 
began  to  build  macadam  roads  with  convict  labor.  Since  that  time  the  work 
has  gone  on  slowly  but  continuously,  until  now  the  country  has  64  miles  of 
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tine  road.  In  cunstructini^  tlie  64  miJes  the  count)'  expended  $162,772.80. 
The  average  cost  per  mile  has  been  $2,543.33.  Tliis  includes  the  cost  of  the 
bridges  built  on  tlie  roads  that  have  been  macadamized  and  the  cost  of  tlie 
working  oiittit  and  machinery  now  owned  by  the  county,  which  is  approxi- 
mately worth  $6,000  or  $8,000.  The  present  county  road  tax  in  Mecklenburg 
County  is  18  cents  on  the  $too  taxable  property.  This  raises  nearly  $20,000 
each  year.  Tliis  fund  is  expended  in  workini^  convicts  and  building  the 
macadam  roads.  Each  township,  in  addition  to  this  tax,  levies  a  special  tax, 
usually  7  cents  on  the  $100  worth  of  pniperty.  Some  of  the  townships  levy 
more  than  lliis.  l^st  year  the  county  commissioners  supplemented  the 
$20,000  to  the  extent  of  $13,000.  Therefore  nearly  $34,000  was  spent  last 
year.  An<l  to-day  the  farmers  of  the  county  arc  clamoring  for  $200,000 
worth  of  bonds  in  order  to  extend  the  roads  to  the  limits  of  the  county.  They 
are  eager  to  vote  for  the  bonds,  having  seen  the  value  of  macadam  roads.  A 
bill  has  been  introduced  in  the  Legislature,  now  in  session  at  Raleigh,  to 
allow  the  count}  to  vote  on  $100,000  worth  of  bonds.  There  is  no  objection 
to  the  bill,  and  before  the  Legislature  adjourns  it  will  become  a  law. 

But  even  where  the  movement  has  not  attained  to  this  healthy  stage,  it 
is  encouraging  to  find  determined  efforts  for  the  betterment  of  dirt  roads. 
This  is  the  first  step,  anrl  stone  roads  are  bound  to  follow  before  long.  An 
excellent  plea  for  good  roads,  although  it  is  based  on  the  misc<mception  that 
a  dirt  road  ischeajK'r  in  the  end  for  the  South  than  macadam  or  Telford,  was 
read  by  H.  Harding,  of  Birmingham,  before  the  .Mabama  Industrial  and 
BCiitific  Society.     Mr.  Harding  said  : 

"We  claim  to  be  a  progressive  people,  but  in  some  things  we  are  very 
conservative.  We  are  apt  to  cling  to  methods  and  systems  that  we  have  in- 
herited and  grown  up  under,  our  .sense  of  their  inconveniences  being  blunted 
by  long  usage.  Especially  has  this  been  the  case  in  regard  to  our  highways. 
As  our  fathers  made  them,  so  we  maintain  them.  But  a  spirit  of  unrest  is  be- 
ginning to  manifest  itself  on  this  subject.  It  is  gradually  liawnirg  upon  us 
that  our  roads  and  the  method  of  maintaining  them,  however  well  adapted  I0 
pioneer  days,  do  not  suit  present  conditions.  A  demand  for  better  roads 
comes  frrini  many  portions  of  the  State,  and  a  discussion  by  this  society  of  the 
licst  method  of  obtaining  them  may  elicit  information  or  bring  out  sugges- 
tions that  will  be  timely  and  valuabk. 

"In  tliis  paper  our  roads  will  be  considered  wholly  from  an  industrial 
point  of  view,  that  is,  as  designed  primarily  for  hauling  and  not  for  driving. 
.\  good  road,  then,  would  be  one  over  wliich  the  wagons  in  comnum  use 
could  be  hauled  when  loaded  to  their  full  capacity.  Probably  twelve  bales 
«jf  cotton,  making,  with  the  wagon,  a  gross  weight  of  about  7.500  pounds, 
would  be  the  limit  of  safety  foi  ordinary  wagons,  and  this  will  be  assumed  as 
the  load  for  whicli  the  roads  should  be  .so  itnprovcd  that  a  four-horso  team 
could  haul  it  over  all  portions  of  them. 

"A  corresponding  load  of  six  bales  for  a  two-Iiorse  wagon  would  g^ve  a 
gross  weiglit  of  about  4,000  pounds,  or  2,000  pounds  to  the  horse. 

"It  is  a  prevalent  opinion  that  a  good  road  must  necessarily  be  a  macad- 
amized road.  This  is  generally  true  in  the  Northern  Stales,  w\\e.T^\.\\t  ^^.vccA 
freezes  to  a  depth  of  three  feet  or  more.   A  iVvaw  \ea.\'es.  vW  ^-vawcA  ^qSw^ 
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the  depth  that  it  was  frozen  and,  to  guard  against  the  consequent  mud  and  the 
effects  of  frost  upheaval,  a  thick  macadam  or  Telford  protection  is  needed. 
Here,  where  a  freeze  seldom  extends  more  than  an  inch  or  two  below  the 
surface,  the  mud  from  a  thaw  is  thin  and,  on  a  well  drained  road,  quickly  dis- 
appears, so  that  a  protective  coating  is  not  essential. 

"For  hauling  uses  macadam  roads  are,  witli  us,  more  of  a  luxury  than  a 
necessity.  For,  although  on  a  level  macadam  in  good  condition  a  two-horse 
team  can  draw  a  gross  load  of  10,000  pounds,  wagons  would  seldom  be  sub- 
jected to  such  strains  even  if  able  to  resist  them  safely,  for  teams  traveling  on 
the  macadam  would  usually  have  reached  it  from  farm  and  neighborhood 
roads  with  loads  limited  by  the  conditions  there  existing.  Hence  the  facilities 
offered  by  a  macadam  could  not  for  the  most  part  be  fully  utilized.  But  even 
if  macadam  roads  were  very  desirable,  and  however  desirable  they  may  lie. 
their  cost  is  a  bar  to  their  general  use.  In  the  most  favored  localities  the 
cost  would  hardly  be  less  than  $3,000  a  mile,  and  since  the  public  road 
mileage  in  the  State  is  from  500  to  1,000  miles  to  the  county,  probably  no 
county  would  be  able  or,  at  any  rate,  willing  to  incur  the  expense  of  macadam- 
izing in  a  general  system  of  road  improvement.  Suburban  districts,  where 
density  of  fwpulation  would  lighten  ilie  individual  burden,  may  indulge  in 
macadam  roads ;  elsewhere  throughout  the  State  they  would  be  classed  among 
Mr.  Ingalls'  'irridescent  dreams.' 

"We  must  then,  generally,  and  lor  the  present,  rest  content  with  dirt 
roads,  and  it  is  the  object  of  this  paper  to  suggest  for  discussion  how  and  to 
what  extent  they  may  be  iniproved  without  exceeding  the  ability  or  willing- 
ness of  the  people  to  meet  the  cost  of  such  improvement. 

■■(  )ur  public  roads  require  impruvement  in  the  three  main  features  that 
determine  their  degree  of  excellence,  viz..  location,  surface  resistance  and 
grade  per  cent.,  t.  e.,  the  rise  in  feet  per  100  feet  used  in  surmounting  hills. 
These  will  be  considered  in  order  mentioned. 

"As  to  location  or  alignment,  it  is  enough  to  say  that,  at  least  for  much 
traveled  roads,  it  should  be  such  as  to  give  the  shortest  distance  consistent 
with  easy  grades  and  the  best  ground  for  road  con.struction.  Zigzagging 
along  section  lines  should  be  done  away  with.  The  lengtli  of  the  diagonal 
of  a  section  is  six-tenths  of  a  mile  less  than  the  sum  of  two  sides.  To  with- 
hold this  saving  in  distance  from  the  public  is  virtually  to  lay  an  onerous  tax 
upon  it  for  the  convenience  of  an  individual. 

"The  road  surface,  to  give  the  minimum  resistance,  should  be  hard  and 
.<vmootli,  i.  e.,  clear  of  nits,  rawed  dust,  loose  stones  or  free  sand.  With  dirt 
roads  thi.s  ideal  comlition  cannot  be  fully  reached,  and  they  cannot  therefore 
be  made  absolutely  good.  lUit  they  can  be  made  practically  good,  that  is 
good  enough  generally  to  allow  full  loads  to  be  hauled  over  any  and  all 
portions  of  them." 

"The  degree  of  excellence  that  can  be  attained  in  improving  the  surface 
of  dirt  roads  and  tl\p  facility  with  which  this  can  be  accomplished  depends 
largely  upon  the  nature  of  the  soil.  Generally  speaking,  any  soil  that  can 
be  packed  when  dry  will  make  a  good  road  as  long  as  it  can  be  kept  dry  or 
but  slightly  moist.  A  soil  then  is  good  or  bad  for  road  purposes  in  propor- 
tion  to  the  thoroughness  with  which  it  vwai'^'  Vje,  V.t!^\.  ?Tee  from  saturation. 
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"Nearly  ail  our  soils  become  saturated  after  continued  rains,  and  when 
traveled  over  in  that  condition  become  muddy,  if  not  miry.  On  our  roads 
this  saturation,  to  a  great  extent,  can  be,  and  to  have  them  good,  must  be  pre- 
vented. The  means  for  acconipli?hing;  this  object  are  generally  well  known, 
but  as  they  are  also  quite  as  generally  neglected,  or  at  least  inadequately 
used,  it  may  be  well  to  call  attention  to  them. 

"The  three  essential  preventives  to  saturation  are  cnnvning  the  surface, 
compacting  the  roadbed  and  thorough  drainage.  Crowning  is  needed  to 
carry  off  the  rainfall  and  prevent  standing  pools.  Four  inches  for  a  ten-foot 
road  is  the  crown  reconmiended  by  the  best  authorities,  but  since,  on  a  road  of 
that  width,  the  traveled  track  would  be  in  the  center,  which  would  wear 
down,  it  would  be  better  to  make  the  crown  originally  six  inches.  On  Jiills 
the  crown  slope  must  exceed  the  grade  slope,  t5iat  the  rainfall  may  reach  the 
ditches  and  not  run  down  the  road. 

"Compacting  the  roadbed  is  required  to  reduce  the  porosity  of  the  soil 
and  make  it  incompressible  under  heavy  loads.  This  compacting  can  be  best 
accomplished,  in  fact,  can  only  be  satisfactorily  accomplished,  by  the  use  of 
road  rollers,  and  every  county  undertaking  to  improve  its  roads  should  have 
such  implements  in  its  road  equipment.  Expensive  steam  rollers  are  not 
necessary :  t\\  u-ioti  horse  rollers  have  been  found  quite  efficacious,  but  re- 
quiring more  rollings. 

"It  has  been  assumed  in  this  paper  that  our  roads  should  be  so  improved 
that  the  maximum  load  for  a  horse  may  reach  2,000  pounds.  In  the  Atlanta 
experiments  it  was  found  that  the  resistance  to  traction  on  a  level  dirt  road 
in  good  condition  was  5  per  cent,  of  the  gross  load.  A  horse  of  average 
strength  can.  according  to  Traulwine,  exert  during  a  day's  work  a  mean  trac- 
tion force  of  100  pounds  at  a  gait  of  two  and  a  half  miles  an  hour.  As  5  per 
cent,  of  2,000  is  100,  the  assumed  maximum  load  is  in  accordance  with  these 
data. 

"In  ascending  hills  the  grade  per  cent,  must  be  low  enougli  to  allow  the 
load  for  a  level  to  be  hauled  over  them.  In  this  case,  in  addition  to  the  sur- 
face resistance  (which  may  be  termed  the  friction  per  cent.),  that  due  to 
gravity — the  grade  per  cent. — must  be  overcome,  and  this  must  be  applied 
to  the  weight  of  the  horse  as  well  as  to  that  of  the  load,  since  the  horse  in 
ascending  has  to  lift  his  own  weight.  The  grade  per  cent,  for  a  given  load 
anil  friction  per  cent,  may  be  asccrtaisxed  by  the  use  of  a  simple  fornmla : 

"Let  t  equal  the  traction  force  in  pounds. 

"Let  h  equal  the  weigtit  of  tlve  horse. 

"Let  1  equal  the  weight  of  the  gross  load. 

"Let  g  equal  the  grade  per  cent. 

"Let  f  equal  the  friction  per  cent, 
t— If 

"Then  g  --  ^ —  or  in  words  : 
h+1' 

"From  the  tractive  force  deduct  the  product  of  the  Toad  into  the  friction 
per  cent.  Divide  the  remainder  by  the  combined  weights  of  horse  and  load. 
The  quotient  will  be  the  grade  per  cent. 

"In  applying  this  rule  two  facts  must.  V>e  la.\teu  \tv\.o  a.cc,ox2KvV\^\?X,'^>ax 
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withtn  the  limits  of  one  to  tJiree  miles  an  hour,  a  horse's  pulling  power  in- 
crcawrs  ai  his  speed  decreases,  and,  secondly,  that  a  horse  may  for  a  few 
minutes  double  his  normal  traction,  if  allowed  rest  after  this  extra  exertion. 
If.  then,  in  pulHng  up  a  hill,  the  gait  be  reduced  from  two  and  one-half  miles 
to  tmc  mile  an  hottr,  tlie  normal  traction  will  l)e  increased  from  irx)  pounds 
to  250  pfjunds.  l>iui»Hng  this  amount  as  the  result  of  brief  extra  effort. 
makes  500  poun<ls  as  the  po5sil)le  draft  power  obtainable. 

"It  was  fotmd  at  Atlanta  that  a  team  of  four  small  mules  was  stalled  with 
an  indicated  pull  of  1 ,900  pounds  or  475  pounds  to  the  mule.  For  an  average 
horse  this  migin  become  5(X)  pounds,  as  calculated  alwve.  but  for  a  conserva- 
tive estimate  475  ixjunds  may  be  taken  as  the  maximum  pulling  power  of  a 
horse.     The  weight  of  the  average  horse  is  about  1,000  pounds. 

"Taking  the  figures  as  aljove  given,  the  grade  with  maximum  draft 
would  be,  by  the  rule,  12^  per  cent,  for  a  rlirt  road  in  good  con<lition.  and  for 
a  gro.ss  l<*ad  of  2,000  jx^unds  per  horse,  iml  in  establishing  such  a  grade  it 
would  be  necessarj'  to  allow  for  frequent  level  resting  places  ten  feet  to  fifteen 
feet  in  length,  because  it  re<4uires  much  more  power  to  start  a  loaded  wagon 
ili.'ut  to  kiep  it  in  motion,  and  if  a  team  is  slopped  on  a  grade,  where  it  is  using 
its  full  strength,  it  could  not  start  again.  On  a  well  kept  macadam  road, 
where  the  frictional  resistance  is  2  per  cent.,  the  full  load  for  a  horse  would 
be  5,000  j>oiuuls,  wliich.  by  llie  rule,  would  give  a  maximum  grade  of  6^  per 
cent.  Therefore,  in  improving  dirt  roads  where  ultimate  macadamization  is 
contemplated,  this  ^rade  per  cent,  should  not  be  excecclcfl."' 

TIk-  <|uestion  of  good  roads  is  being  agitated  in  the  I'cimsylvania  slate 
regions,  where  it  would  give  a  decided  impetus  to  business.  The  Bethlehem 
"Times"  has  been  carrying  on  a  crusade  for  the  improvement  of  the  road  be- 
tween Uetbkheni  Mud  Nazareth,  ruul  there  is  every  |)rospect  that  the  county 
officials  will  act  in  the  matter. 

The  total  distance  between  Uctblehem  and  Nazareth,  from  borough  line 
u>  liorougli  Inie,  is  7  76-10)0  miles.  According  to  the  estimate  of  the  engineer 
tlie  coiit  ui  improvenK-nl  would  he  $i,S.7S'j.2j,  built  as  follows:  3  56-100 
miles  Telford,  \>  inches  thick  by  14  feet  wide,  and  balance  of  macadam  6 
inches  thick  by  14  feet  wide,  with  earth  shoulder  3  feet  on  each  side, 
making'  width  between  gutters  20  feel. 

The  "  limes"  .says:  "IVoni  Nazareth  the  road  continues  on  up  to  Wind 
riap.  to  IVn  .\rgyl  an«l  I'angor,  and  to  the  extreme  nt)rtheastern  end  of  the 
coutity.  With  tile  exccptifui  of  about  a  mile  tlie  other  side  of  Nazareth,  to 
tluTf)  Hill,  this  road  has  a  gmifl.  tirm  foundation  of  natural  slate  rock,  with 
sufficient  drainage  ;ilofig  the  route  to  carr\'  off  the  surplus  water.  If,  there- 
fore, the  road  is  built  to  Nazareth,  it  would  furnish  a  stretch  of  twenty-five 
miles  <»f  good  hanl  ro.id  running  diagonally  across  the  county  from  Bethle- 
hem towu-ship,  through  Lower  an<l  I'pper  Nazareth,  Bushkill,  I'lainfield  and 
Washington  townships.'* 
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DESCRIPTION  OF  APPARATUS  AND  METHODS  U^ED  BY  THE 

MASSACHUSETTS    IHGHVVAY    COM^HSSION    IN 

INVESTIGATING  THE  PROPERTIES  OF 

ROAD  BUILDING  STONE. 

Early  in  tlie  histitry  of  the  State  highway  work  tlic  Massadixi setts  High- 
way Commission  recognized  the  value  of  having  certain  tests  made  on  the 
stones  used  in  the  construction  of  macadam  roads,  and  with  this  in  view, 
the  Commission  seciireil  the  services  of  Mr.  L.  \V.  Page,  a  geologist,  who  has 
also  a  consiikrable  knowledge  of  mechanics,  to  conduct  such  experiments. 
The  experimental  work  has  heen  carrietJ  on  in  the  Engineering  Lahoratory 
of  Harvard  University  at  Cambridge,  Mass.  The  api)aratus  used  has  heen 
provided  by  the  University,  tbe  only  expense  to  the  Comnn'ssion  being  tor  the 
services  of  employees  who  are  engaged  in  carrying  on  the  tests.  The  aim 
of  these  inquiries  has  been  to  determine  the  nature  of  the  qualities  which  con- 
stitute fitness  or  unfitness  of  the  different  kinds  of  rocks  for  use  in  road  mak-  - 
ing,  the  effects  of  diverse  methods  of  treatment  uscil  in  the  process  of  con- 
struction, and  the  relative  value  of  the  bed  rocks  and  gravels  which  arc 
found  in  the  several  parts  of  the  State. 

The  experinicntswhich  have  proved  most  useful  thus  far  arc  the  abrasion 
and  the  cementation  tests.  I'he  machines  used  in  couilucting  these  tests  were 
designed  by  Mr.  Page,  under  the  direction  of  the  Conunission,  the  abrasion 
machini:  being  modeled  after  the  Deval  machine,  such  as  is  used  in  similar 
tests  at  the  National  Scho<.>l  of  Roads  and  Bridges  of  France. 

The  apparatus  for  making  the  abrasion  tests  consists  of  a  cast  iron  cvl- 
inder  20  c.  m.  (7.9  inches)  in  diameter  and  34  c.  m.  (13.5  inches)  in  depth. 
At  one  end  is  an  opening  which  can  be  closed  witii  a  tightly  fitting  iron 
cover.  The  cylinder  is  mounted  on  an  axfe  at  an  angle  of  30-  wdth  the  axis  of 
the  cylinder,  and  is  supported  on  an  iron  frame.  At  one  end  of  the  axle  is  a 
pulley  wheel,  by  which  the  cylinder  is  revolved  ;  at  the  other  is  an  instrument 
wliich  records  its  revolutions. 

The  stones  employed  fur  making  the  abrasion  tests  Avith  the  Deval 
machine  aru  of  such  sizes  as  will  pass  through  a  screen  witli  a  2h  inch  mesh, 
and  not  through  a  screen  with  a  half  inch  me.sb.  In  ntaking  a  test,  five  kilo- 
grammes ti  i  pounds)  of  the  stone,  previously  cleansetb  are  placed  in  the 
cylinder;  the  air-tight  cover  is  then  screwed  on,  ami  the  cylinder  rotated  at 
the  rate  of  2,000  revolutions  ]>er  hour.  .\  revolution  counter  attached  to  the 
shaft  is  freipiently  consulted,  and  permits  the  control  of  the  regidarity  nf  ihe 
machine.  The  rotation  of  the  cylinder  ilimws  the  fragments  of  sttnie  from 
one  end  of  the  cylinder  to  {Ih:  other,  twice  in  each  revohitio!i.  and  cause*-  them 
to  grinri  against  one  another  and  against  the  walls  of  tlie  cylinder.  .\t  the 
end  of  five  hours,  or  10.000  revolutions,  the  machine  is  stopped,  the  cUinder 
opened  and  the  contents  enrptied  into  a  hasin.  TIk-  cylin<lcr  and  the  cover 
are  carefully  washetl,  and  the  water  used  is  poured  into  a  basin.  Each  stone 
is  then  washed  and  brushed  under  the  water,  and  is.thus  cleansed  from  the 
adhering  dust,  which  remains  in  the  water  as  a  sediment.   After  it  is  drv,  d\e. 
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detritus  is  emptied  into  an  automatic  sieve  which  separates  that  below  i6  c.  ni. 
(1-16  of  an  inch)  from  that  al)ove.  The  per  cent,  of  the  .16  c.  m.  dust  may 
be  taken  as  a  coefficient  of  wear,  or  the  coefficient  adopted  by  the  French 
School  of  Roads  and  Bridges  may  be  adopted  by  the  formula : 

20         400 

Coefficient  of  wear  =  20.  x  — —  = 

w  w 

where  w  is  the  weight  in  grammes  of  the  detritus  less  than  .16  c.  ni.  (1-16  of 
an  inch)  in  diameter  obtained  per  kilogranmie  of  stone. 

Great  care  is  taken  to  make  the  tests  of  all  specimens  under  precisely 
similar  conditions,  .so  that  all  results  are  comparal.ile.  The  results  of  about 
170  tests  with  the  Deval  machine  can  be  seen  in  the  1898  reijorl  of  the  Massa- 
chusetts HigJiwa)'  Commission,  pages  63  to  68.  The  results  of  some  of  the 
tests  on  the  more  conuuon  rocks  are  given  below  : 

Hisheil  Result.  Lowest  Resull. 

•Coeff.  Per  cent.  Coeff.  Per  cent. 

Kind  of  stone.  of  wear.  of  wear.  of  wear.  of  wear. 

Diabase  (Trap)   30.40  1.31  9.28  4.31 

Granite 21. iC  1.90  8.41  4.76 

Felsite  19.91  2.01  12.30  3.25 

Gneiss  23.02  1.73  5.01  7.98 

Limestone 17.20  2.33  6.31  6.34 

Schist  12.52  3.19  4.87  8.20 

Quartze 20.34  1.97  9.07  4.41 

Field  stone  (erratics)   ^9.19  2.08  5.43  7.30 

The  Commission  is  considering  tlie  purchase  of  a  new  machine,  consist- 
ing of  four  cylinders  attached  to  one  shaft,  i»y  means  of  which  four  tests 
may  be  made  sinuiltaneously.  A  design  for  snch  a  machine  is  shown.  Tlie 
machine  now  in  use  cost  about  fifty  dollars,  and  it  is  expected  that  the  new 
machine  may  be  built  at  a  cost  not  greatly  in  excess  of  that  sum. 

The  machine  used  for  testing  the  cementing  value  of  stone  consists  of 
a  one  kihigranune  [2.2  poimd )  hammer,  arranged  like  the  hammer  of  a  pile 
driver  on  two  vertical  guides.  The  hamriier  works  automaticallj',  and  can 
be  droi)pcd  from  any  desired  height  upon  a  plunger  inider  which  the  bri- 
quette to  be  tested  is  placed.  This  plunger  is  also  held  in  two  guides,  and 
attached  to  it  is  a  lever,  pivoted  at  one-sixth  of  its  Icngtii  from  the  plunger, 
and  carrying  a  pencil  at  its  free  end.  The  pencil  has  a  vertical  parallel  move- 
ment five  limes  as  great  as  that  of  the  plunger,  and  its  movement  is  registered 
on  a  drum  against  \\  hich  the  pencil  presses.  The  drum  rotates  tiirough  a 
small  angle  at  each  stroke  of  the  hammer;  thus  an  automatic  diagram  is 
taken  of  the  behavior  of  the  briquette  throughout  the  whole  test.  The  f>oint 
brought  out  by  tliis  macliine  is  the  fact  that,  when  the  hanuner  falls  on  the 
plunger,  if  the  material  beneath  it  can  withstand  the  blow,  the  plunger  re- 
covers from  the  downward  thrust  given  by  the  hammer;  if  not,  the  plunger 
stays  at  llic  point  lo  which  it  is  driven.  In  this  way  the  number  of  blows 
previous  to  the  critical  lilow.  which  destroys  the  hond  of  cementation,  arc 
accurately  recorded  on  the  drum. 

The  present  machine  used  for  this  work  is  67  c.  m.  (two  feet)  square 
and  274  c.  m.  (nine  feet)  high.  A  new  machine  is  now  under  construction, 
which  will  be  less  than  half  the  hciglit  of  the  old  one.  the  dUTerence  in  height 
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being  due  to  a  simpler  ami  iiiort  t'flicient  gearing.  This  machine  was  desigfte^^op^ 
and  built  at  the  Highway  Commission  laboratory.    It  would  probably  cost 
between  $150  and  $200  to  make  one  like  it. 

The  brtc|iiettes  for  the  cementation  test  arc  matlc  liy  reducing  the  stone 
to  a  dust  tliat  will  pass  through  a  sieve  of  .25  ni.  m.  ( 1 -100  of  an  inch)  mesh. 
The  powder  is  then  put  into  a  slightly  tapered  steel  die  of  circular  section, 
about  30  ni.  in,  ( 1.33  inches)  tn  diameter  and  25  m.  m.  (.q8  inches)  in  height, 
mixed  with  water  and  subjected  to  a  pressure  of  2,000  kilogrammes  (4,400 
pounds).  The  resulting  briqtiette  is  then  put  aside  for  at  least  one  week,  so 
that  it  may  thoroughly  dry. 

A  mactiine  which  is  almost  inseparable  from  tlic  two  which  have  just 
been  described  is  the  automatic  screen.  This  machine  consists  of  a  drum 
made  of  brass  wire  netting,  of  the  following  sizes:  .13  c.  m.  ( 1-20  of  an  inch), 
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.064  c.  m.  ( 1-40  Lif  an  inch),  .042  c.  ni.  (1.60  of  an  inch),  .031  c.  m.  (1-80  of 
an  inch),  .025  c.  m.  ( i-ioo  of  an  inch).  It  is  mounted  on  bearings  at  a  slight 
angle  with  the  horizontal.  Into  the  upper  end  of  the  drum  the  unscreened 
dust  is  automatically  fed  from  a  hopper  while  the  drum  is  rotating,  and  is 
thus  sifted  into  the  several  sizes.  The  upper  end  of  the  drum  rests  on  wheel 
bearings,  and  on  this  bearing  surface  there  are  several  ridges  which  cause 
the  drum  to  jump  when  the  wheels  strike  them.  This  last  device  is  necessary 
to  keep  the  finer  meshes  of  the  screen  from  getting  clogged  with  dust.  The 
rapidity  with  which  dust  can  be  sifted  with  a  machine  of  this  sort,  and  its 
cleanliness,  makes  its  use  almost  necessary. 

The  screen  was  made  at  odd  times  at  the  laboratory,  and  it  is  therefore 
impossible  to  estimate  its  cost,  which,  however,  was  small.  It  is  abotit  134 
c.  m.  (four  feel)  long,  67  c.  ni.  (two  feet)  high,  and  36  c.  m.  (14  inches) 
wide. 

A  small  Gates  crusher  is  frequently  used  for  breaking  .stone  into  small 
sizes.  It  is  particularly  useful,  though  not  at  all  necessary,  in  the  processes  of 
reducing  stone  into  dust.  This  ts  also  done  by  breaking  the  stone  into  small 
fragments,  and  then  putting  them  into  the  Deval  machine  with  a  piece  of 
metal  of  circular  section  and  flat  ends,  weighing  about  10  pounds,  and 
allowing  the  machine  to  run  a  sufficient  length  of  time. 

There  arc  two  testing  machines  belonging  to  the  University  which  are 
also  used  when  occasion  demands.  Unc  is  a  Riehlc.  with  a  capacity  of  200,000 
pounds ;  the  other  is  an  Olson,  with  a  capacity  of  60,000  pounds.  The  Riehle 
is  better  adapted  for  heavy  work,  such  as  testing  paving  stones  and  vvtrl&«.<i. 
brick  ;  the  Olson  for  making  stone  dust  briqx\elt.es  and  i\\\\^\V  wotV. 
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The  power  used  in  oj>erating  all  of  these  machines,  except  ihe  Riehle 
and  Oison  machines,  is  furnished  by  the  University,  and  consists  of  a  3  h.  p. 
steam  engine  and  a  ^^  h.  p.  gas  engine.  The  steam  engine  is  used  in  winter 
and  I  he  gas  engine  in  summer. 

In  order  to  determine  the  nature  of  the  samples  sent  to  the  laboratory, 
it  is  in  most  cases  necessary  to  make  thin  sections  of  the  rock  specimens  for 
microscopic  examination.  This  work  has  been  done  in  the  pelrographic 
lalniratory  of  the  University,  which  is  supphed  with  a  diamond  saw.  a 
corundum  saw  and  numerous  grinding  discs  run  by  an  electric  motor.  Here 
also  are  sawed  an<i  shaped  the  cubes  of  stone  used  in  the  impact  and  com- 
pression tests. 

As  the  greater  portion  of  the  time  vil'  tlic  employees  in  the  lalxsratory 
has  been  devoted  to  the  field  work  anri  the  abrasion  tests,  the  work  of 
determining  the  cementing  values  of  the  fines  of  the  stone  has  been  somewhat 
neglected,  and  the  results  obtained  trum  such  tests  tluis  far  do  not  warrant 
their  publication  at  the  present  time.  It  is  hoped  that  liefore  long  work  may 
be  resumed  on  these  tests. 

The  Commission  has  also  in  view  die  study  of  the  cementing  properties 
of  the  various  kinds  of  gravel  found  in  the  State.  It  is  hoped  that  an  effective 
size  of  gravel  may  be  established,  and  the  best  method  <>f  Imlding  the  gravel 
in  place  on  the  roads  by  .sonic  binding  material  ubicb  will  nut  only  stand  the 
wear  of  traffic,  but  whicli  will  also  resist  the  action  of  the  elements  and  not 
rut  when  the  frost  conies  out  of  the  ground  in  the  spring. 

T.  C.  Mendeniiali,, 
W.  E.  McClintock, 
C.  W.  Ross. 
Massachusetts  Highway  Commission. 


GOVERNMENT  TESTS  FOR  CEMENT. 


1 1 1'L  Russian  Government  has  recently  drawn  up  a  series  of  tests 
and  conditions  ctiforcetl  in  the  selectioit  of  Portland  cement. 
These  are  as  follows  : 

I.  Ca.sks  of  ceme.it  funiished  for  building  pur(>oses  are  to 
be  of  uniform  weight,  say,  i8fj  kilos  gros.s  and  170  kilos  net.  That  upon  each 
cask  be  plainly  stamped  the  trade  mark  of  (he  factory  and  the  weight,  both 
gross  and  net.  That  the  loss  of  cement  fnjm  spilling  and  for  difference  in 
filling  casks  should  not  exceed  2  per  cent. 

2.  Cement  intended  for  building  ])urposes  should  always  be  of  the  slow- 
setting  kind,  for  such  cements  are  more  easily  worked,  arc  more  reliable  and 
possess  greater  power  of  adhesion.  Cement  is  considered  slow  setting  when 
it  does  not  set  before  the  expiration  of  three-fourths  of  an  hour  after  mixing 
the  paste.  Portland  cement  barrlons  more  slowly  as  the  lem])eralure  falls: 
therefore, to  avoid  misunderstandings,  all  tests  should  be  conducted  in  a  room 
having  a  imiforni  temperature  of  15,  to  18  deg.  Centigrade,  and  only  water  of 
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about  the  same  temperature  should  be  usctl.  Dtirin^  the  process  of  setting 
slow-hardcniiig  ccjneiits  generate  but  little  heat,  while  with  the  quick  setting 
a  cotisiderable  rise  uf  temperature  may  ensue.  To  ascertain  tlie  time  of 
setting,  a  cake  of  pure  cement,  prepared  upon  a  glass  plate.  i.s  taken.  After 
the  lapse  of  the  above-mentioned  time  this  cake  must  have  acquired  such  a 
degree  of  hardness  that  the  passage  of  a  finger-nail  gently  gratmg  it  should 
leave  no  trace  and  nn  water  ooze  out  when  the  surface  of  the  cake  is  lightly 
rubbed. 

3.  A  cement  cake  prepared  upon  a  glass  plate  and  immersed  in  water 
some  time  after  setting  should,  after  remaining  luider  water  twenty-eight 
days,  show  no  cracks  or  warping  on  its  edge. 

4.  Portland  cement  must  lie  milled  into  as  fine  a  powder  as  possible. 
After  passing  through  a  sieve  of  (>oo  openings  to  the  square  centimetre  there 
should  in  no  case  remain  nptm  the  sieve  a  residue  exceeding  20  per  cent. 

5.  The  adhesive  power  of  Portland  cement  is  determined  by  submitting 
to  tests  of  rupture  a  mixture  of  cement  and  sand,  seven  and  twenty-eight  days 
after  making  the  mortar,  and  also  the  pure  cement  after  seven  days.  The 
tests  must  all  be  made  with  the  same  apparatus,  with  samples  of  similar 
section,  in  an  identical  manner.  For  normal  tests  normal  siiiid  is  employed, 
prepared  from  natural  quartz  sand,  which  is  passct!  thnnigh  a  series  ol  sieves 
and  waslred.  The  section  of  samples  at  the  jioint  submitted  to  rupture  must 
be  5  scpiare  centimeters.  In  making  samples,  all  iheir  Cftmponent  parts  must 
be  taken  by  weight. 

6.  .\  mixture  of  iine  part  of  cement  to  three  of  normal  sand  twenty-eight 
days  after  setting  must  bear,  as  its  minimum  power  of  resistance  to  rupture, 
a  strain  of  8  kilograms  to  the  square  centimetre.  Normal  sand  used  in 
massing  samples  is  prepared  thus:  A  quantity  of  natural  sand  is  passed 
through  sieves  of  64.  121  anil  J25  meshes  to  the  square  centimetre.  Next, 
the  ]K)rtiou  which  shall  have  remainefl  upon  the  sieve  of  64  meshes,  and  that 
|)assed  throngh  the  sieve  of  22^  meshes,  are  thrown  away,  and  the  sand 
remaining  on  sieves  of  121  and  225  meshes  is  mixed  in  equal  parts:  this 
mixture  constitutes  normal  sand.  To  make  cement  jiaste  or  mortar,  water 
is  added  in  the  proportion  uf  50  per  cent,  by  weight  til  pure  cement,  or  12 J 
per  cent,  by  weight  of  the  dry  mixture  of  cement  and  sand.  This  rule  is  to 
be  applied  if  the  manufacturer  whose  cement  is  being  tested  does  before- 
hand state  what  proportion  of  water  is  best  used  with  his  cement.  To 
attain  all  possible  uniformity  of  <|uality,  in  cases  where  cement  of  the  same 
brand  is  receivetl  in  several  lots,  tests  of  pure  cement  are  made. 

In  choosing  cement  for  construction  preference  is  given  to  that  factory 
whose  cement,  all  other  qualities  being  equal,  gives  the  greatest  resistance  to 
rupture  after  seven  days  tested  pure.  Pure  cement  after  seven  days 
must,  when  tested  by  rupture,  bear  a  strain  of  no  less  than  2\  to  25  kilograms 
on  the  square  centimetre. 

In  preparing  samples  out  of  pure  cement,  water  in  proportion  of  one- 
third  of  the  ^vcight  of  cement  is  added,  1.  e.,  when  the  process  by  absorption 
is  used.  Sanijiles  intended  for  testing  must  rcnrain  exposerl  to  the  open  air 
during  the  first  twenty-four  hours  after  ihey  are  made,  and  then  be  kept  in 
water  till  the  moment  of  being  tested.    .\t  each  sla^e  V5>^\^vi  "a.tv^  "v^^Lvioi- 


STONE, 

eight  clays)  of  the  experiment,  ten  briquettes  must  be  broken  when  testing 
cement  of  an  unknown  firm  or  brand  for  the  first  time ;  for  cement  of  a 
known  brand  at  least  five  briquettes  are  necessary.  When  the  normality  of 
a  cement  is  determined  in  a  laboratory  then  simultaneously  with  the  test  after 
twenty-eight  days,  a  test  of  the  mortar  after  seven  days  must  also  be  made, 
and  the  ratio  of  the  two  determined.  It  is  necessary  to  know  this  ratio  when 
making  quick  control  tests.  Mortar  consisting  of  one  part  cement  and  three 
parts  of  normal  sand  must  have  a  tensile  strength  after  twenty-eight  days  of 
8  kilograms  on  the  square  centimetre,  or,  after  seven  days,  of  not  less  than  5 
kilograms  to  the  square  centimetre. 

7.  All  the  tests  enumerated  in  the  preceding  rules  determine  the  nor- 
mality of  a  cement  of  a  given  brand.  For  cement  of  a  known  brand,  in  order 
to  save  time  (especially  when  rests  are  necessary  at  the  location  of  construc- 
tions), control  tests  are  allowed  to  determine  {a}  tjie  time  of  setting;  (b)  the 
property  of  briquettes  made  from  pure  cement  to  remain  free  from  cracks 
and  warping  during  seven  days;  (c)  the  fineness  of  the  grain;  (d)  the  re- 
sistance to  rupture  after  seven  days  of  pure  cements  and  mixtures  with  sand. 
The  resistance  of  a  mortar  composed  of  i  part  of  cement  to  3  parts  of  normal 
sand,  seven  days  after  being  mixed,  nnist  in  no  case  be  less  than  6  kilograms 
per  square  centimetre  Should  the  cement  respond  to  all  requirements  from 
a  to  d,  excepting  rf,  then  the  tests  may  be  adjourned  for  twenty-eight  days, 
when  the  cement  must  undergo  all  tlie  tests  provided  for  in  rule  6. 
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PRACTICAL  STONE-CUTTING  -XVI. 


N  the  construction  of  the  wall  we  have  the  choice  of  two  meth- 
ods: Firstly,  constructing  it  of  solid  stone,  that  is,  of  stones 
which  ^o  entirely  through  the  wall,  each  stone  containing  two 
clean  surfaces,  unc  concave,  tlie  other  convex;  or,  secondly,  of 
stones  4  or  5  inches  in  depth  with  one  clean  face  only,  concave  or  convex,  as 
the  case  may  be  according  to  the  desired  position  of  tlie  stone  at  either  face 
of  the  wall,  the  space  between  the  stones  being  filled  in  with  brick  or  rough 
stone.  Of  course,  where  goofl  work  is  desired  the  former  method  is  the 
one  adapter]  for  the  purpose,  bitt  when  economy  has  to  be  considered,  then 
tlie  second  method  may  be  en;ployed.  as  it  requires  a  less  quantity  of  rough 
stock  than  that  of  llie  first  method.  However,  it  makes  little  difference  as 
far  as  regards  the  projection  of  the  moulds  which  of  the  methods  may  be 
employed  in  the  construction  of  the  wall,  as  the  one  method  of  development 
may  be  made  use  of  to  project  the  face  moulds  as  required  in  either  con- 
struction. We  shall  therefore  assume  tlie  first  mentioned  to  be  the  one 
employed. 

After  the  stones  may  have  been  worked  to  their  required  cylindrical 
shape,  that  is,  the  concave  and  convex  faces  worked  to  the  direction  as  given 
by  the  bed  moulds  for  the  slothes  in  c\ues,Uo\\,  \.\no  ^Blcc  iwoulds  are  required 
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lo  t,nve  the  proper  direction  in  which  to  form  the  upper  twisted  surface, 
forming  the  top  beds,  corresponding  to  that  shown  in  a-W-X,  etc.,  of  Fig. 
2;  one  set  \vi!(  apply  at  the  concave,  the  other  (o  t!ie  convex  faces  of  the 
stones.  When,  as  in  the  example  here  presented,  the  projection  of  the  coping 
beyond  or  over  the  face  of  the  wall  does  not  exceed  3  or  4  inches,  the  cutting 
line  as  recjuireif  at  the  moulds  may  be  readily  developed  by  making  u.«;e  of 
the  face  moulds  as  those  shown  in  Fig.  4,  which  are  required  lo  form  the 
top  and  under  lines  at  the  convex  face  of  the  coping;  when  the  projection 
of  the  coping  is  greater  than  tliat  mentioned  above,  it  will  be  better  to  de- 
velop a  new  set  of  moulds  in  the  manner  to  be  explained  below. 

Firstly:  To  develop  the  moulds  as  required  at  the  cpnvex  face,  making 
use  of  those  shown  in  Fig.  4,  to  give  the  height,  etc.  In  Fig.  3.  set  oflf 
A-a'-b',  etc.,  respectively  equal  to  i-a-b,  etc.,  as  given  at  the  ct>nvcx  face  line 
of  the  plan  Fig  i.  Then  square  with  A-Z,  draw  a'-a",  b'-b".  c'-c".  etc.,  set 
♦iff  the  length  of  these  equal  respectively  to  A-a,  K-a,,  L-lJ,  etc,  of  Fig.  4; 
through  the  i>oiuts  thus  obtained  trace  a  curve  which  will  give  the  cutting 
line  of  the  top  bed  as  required  at  the  convex  face.  Now  set  oflf  a-i"  equal  to 
3'-2",  the  height  from  the  ground  line  i"'T  of  the  bottom  bed  of  the  coping 
(see  plate  15),  and  draw  i"-T.  Now  set  off  i'-2".  2'-3",  3'^-4",  etc.,  equal  re- 
spectively to  1-2,  2-^,  3-4,  etc.,  of  l-ig.  I.  Then  making  i"-i',  2"-2^,  3"-3', 
equal  to  6\  inches,  the  rise  of  the  steps,  the  lines  at  which  the  steps  meet  the 
face  of  the  wall  nvay  be  determined,  anrl  if  (as  they  should  be}  the  steps  are 
"housed"  in  the  wall  the  direction  at  which  lo  "check"  out  the  ashlar  in  order 
to  receive  the  steps  may  be  obtained.  Now  setting  off  the  vertical  height  of 
the  ashlar  as  shown  in  i-U.  etc.,  and  drawing  the  parallels  U-3',  t-6",  etc., 
with  A-Z,  the  horizontal  bed  lines  may  be  obtained.  Then  as  shown  in 
\V'-\V,  X'-X,  etc.,  square  up  ihe  projections  of  the  vertical  joints,  noticing 
that  they  be  drawn  to  "break  joint"  with  the  lower  course;  this  will  com- 
plete the  moulds  as  required  at  the  convex  face,  in  a  similar  manner  set- 
ting off  the  lengths  as  given  in  i-j-k,  etc.,  of  the  concave  face  lin  of  the 
plan.  Fig.  I,  and  making  use  of  the  moulds  which  may  have  been  developed 
for  the  concave  face  of  the  coping,  in  the  uianner  in  which  those  of  Fig.  4 
have  been  made  use  of,  the  moulds  as  required  at  the  concave  face  of  the 
wall  may  be  very  readily  developed. 

Now,  let  us  assume  the  projection  of  the  coping,  i-J  of  Fig.  i,  to  be 
greater  than  that  above  mentioned,  precluding  the  use  of  the  development 
already  made,  as  in  Fig.  4.  In  the  manner  explained  for  the  like  operation 
in  Fig.  3,  set  off  A-a'.  a'-b'.  b'-c",  etc.,  equal  to  the  length  of  the  corrcsiKind- 
ing  points  of  i""ig.  1.  and  at  each  point  erect  verticals  corresponding  to 
those  shown  in  K-F,  L-G,  etc..  of  Fig.  4;  then,  in  the  manner  shown  in 
Fig.  4.  set  off  K-F,  L-ti,  etc.,  eqtial  respectively  to  F'-F,  G'-G,  etc.,  of  Fig. 
2.  Flate  15.  Now  with  F-G-C,  etc..  as  centers  and  the  half  thickness  of  the 
coping  as  the  radius,  draw  arcs  as  shown  in  I'ig.  4.  A  line  being  drawn  to 
touch  the  arcs  will  give  the  cutting  line  of  the  top  bed  of  the  ashlar  corres- 
ponding to  that  given  in  a-a"-b"-c'.  etc..  of  I'ig.  3.  Then  in  the  manner  de- 
scribed above  may  the  drawing  be  completed.  .\  similar  operation  will  be 
required  in  order  to  develop  the  face  moulds  as  required  at  the  concave 
face.  C.R.  Fox. 


GREAT  BRITAIN'S  MINERAL  PRODUCTION. 

The  statistics  regarding  the  production  of  minerals  in  Great  Britain  for 
the  year  1898  has  been  pubHshed.  The  year  is  reported  to  have  been  one  of 
prosperity,  but  the  number  of  instances  of  decreased  production  over  1897  is 
greater  than  the  increase. 

The  production  of  mines  which  come  under  the  Metalliferous  Mines  Act 
— which  includes  all  the  mines  not  falling  under  the  coal  mines  class — is  given 

in  the  following  table : 

1897.  1898.  Changes. 

Alum    clay    (Bauxite) 13,327  12,402  D.  925 

Arsenic   4,165  3.896  D.  269 

Arsenical  pyrites  1^434  13.212  I.  778 

Barytes    21,723  21,175  D.  548 

Calc  spar  4.066  3,230  D.  836 

Chalk  2,211  1,878  D.  333 

Clay  and  shale 93.656  86,641  D.  7,015 

Copper  ore  and  precipitate  7.352  6,740  D.  612 

Flint  and  chert  2,163  2,313  I.  150 

Fluorspar   257  56  D.  loi 

Gold  ore   4,517  703  D.  3.814 

Gypsum   117,051  I34,i95  I-  I7.i44 

Igneous  rocks,  other  than  granite 82,525  99>440  I.  16,915 

Iron  ore 2,216.772  2,167.100  D.  49.672 

Iron  pyrites  2,038  2,584  I.  546 

Lead  ore  35,<*2  32.679  D.  2,403 

Limestone  522.576  552.395  I-  29.819 

Manganese  ore  599  196  D.  403 

Nickel  ore 300  ...  D.  300 

Ochcr,  Umber,  etc 2,759  2,835  I-  76 

Rock  salt   182.078  182,770  I.  692 

Sand    4,321  31,130  I.  26,809 

Sandstone  246,460  244,306  D.  2.154 

Slate    179.808  180.082  L  274 

Soapstonc  28  ...  D,  28 

Tin  ore  6,215  7.951  L  1,736 

Uranium  ore  30  26  D.  4 

Wolfram  125  324  I.  199 

Zinc  ore 19,278  23,553  I-  4-275 

The  total  number  of  persons  employed  in  and  at  mines  of  all  classes  in 
1898  was  741,125,  against  728,713  in  the  previous  year. 


Comment  on  Omely  Copies 


THE  BUSINESS  AND  THE  BUILDING  OUTLOOK 

THE  general  business  conditions  of  the  country  continue  to  show  a  re- 
markable development.  Testimony  to  this  fact  comes  from  every 
source.  The  Clearing'  House  returns  grow  in  the  nK)st  amazing  way. 
and  all  of  the  records  for  single  days,  for  weeks,  and  for  months  seem  to  be 
broken.  During  one  week  in  March,  for  instance,  the  payments  through  the 
principal  Clearing  Houses  were  seventy-eight  and  two-tenths  per  cent,  larger 
than  last  year,  and  eighty  and  three-tenths  per  cent,  larger  than  in  1892.  The 
demand  for  staples  is  so  strong  that  many  manufacturers  report  an  inability 
to  fill  their  orders.  Wages  arc  being  raised  generally,  not  a  day  going  by 
withoiit  the  report  of  an  increase  in  some  new  field  or  new  industry. 

Mr,  T.  Lloyd,  editor  of  the  "Statist,"  a  famous  British  financial  journaU 
as  late  as  December  31,  in  a  careful  review  of  the  business  situation  in 
America,  reached  the  conclusion  that  while  the  outlook  was  good,  business 
could  not  be  said  to  have  improved  generally  so  long  as  wages  were  not  ad- 
vancing and  manufacturers  were  not  receiving  orders  for  products  ahead. 
Within  two  months,  however,  conditions  have  changed  so  greatly  that  Mr. 
Lloyd  himself  has  been  compelled  to  revise  his  conclusions.  Notable  advances 
have  been  made  in  the  iron  and  steel  trades,  in  tin  plate,  in  cotton  goods,  and, 
in  fact,  in  almost  all  of  the  great  staples.  As  far  as  wages  are  concerned,  in- 
structive lessons  may  be  drawn  from  a  Labor  Bulletin  just  issued  by  the  Com- 
monwealth of  Massachusetts : 

Comparisons  are  made  for  the  city  of"  Boston  as  to  wages  paid  in  the 
years  1870  and  1898,  and  also  for  the  average  of  wages  paid  by  eleven  other 
cities  of  the  United  States.  In  1870  tlie  average  pay  of  blacksmiths  was 
$2.48,  in  1898  $2.43^;  blacksmith  helpers  in  1870  $1.40!,  in  1898  $1.52^; 
boilermakers  in  1870  $2.32.  in  1898  $2.56;  boilermakers*  helpers  in  1870 
$1.41,  in  1898  $1.53;  bricklayers  in  1870  $3.15,  in  1898  $3,51  ;  cabinetmakers 
in  1870  $2.14,  in  1898  $2.29;  carpenters  in  1870  I2.36,  in  1898  $2.52;  com- 
positors in  1870  $2.52,  in  1898  $2.81  ;  hod-earners  in  1870  $1.75.  in  1898  $2: 
iron  molders  in  1870  $2.60,  in  1898  $2.60;  machinists  in  1870  $2.30,  in  1898 
$2.41  ;  painters  in  1870  $2.22.  in  1898  $2.60;  plumbers  in  1870  $2.74,  in  1898 

The  growth  of  our  foreign  trade  is  almost  startling,  and,  in  fact,  has 
produced  a  feeling  of  bitterness  \n  iVte  ioTe\gt\  cowwItx^s  that  are  our  keenest 
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rivals  in  the  maim  fact  u  ring  line.  Count  von  Poradovvskv,  Secretary  of  Slate 
for  the  Interior,  has  drawn  attention  in  the  German  Reichstag  to  the  growth 
I  of  American  trade  with  (iemiany.  The  American  exix»rts  to  Germany  in  1890 
were  to  the  value  of  only  $86,000,000,  white  in  i8«j8  they  had  increased  to 
.$155,000,000.  Un  the  contrary,  American  imports  from  Germany  in  1893 
'  were  of  the  value  of  $99,000,000,  and  in  1 897  had  grown  only  to  $1 1 1 .000,000. 
The  newspapers  h.T.ve  been  full  of  evidences  of  ilritish  chagrin  at  the  general 
invasion  of  American  machinery  in  (.ircat  iSritain  and  her  colonies.  Armor 
plates  for  the  British  Navy  arc  iKMng  planed  by  American  machinery  and 
American  lathes  are  used  to  manufacture  British  bicycles.  Every  one  is 
familiar  with  the  comment  liiat  was  caused  by  Uritish  orders  for  American 
locomotives.  Lord  Cromer,  the  Britisli  Minister,  in  his  annual  report  on 
the  finances  and  condition  of  Egy])t  and  the  Soudan,  explains  that  an  Eng- 
lish firm  offered  Un  deliver  the  Atbara  l>ridge,  about  which  so  much  lias  been 
said,  in  six  months  and  a  half  and  at  a  cost  of  £10,490,  while  an  American  firm 
imdertook  to  deliver  it  in  forty-two  days  at  a  cost  of  £6,500.  The  American 
firm  consequently  got  the  contract.  The  ability  of  American  houses  to  de- 
liver goods  in  shorter  time  than  llieir  British  rivals  does  not  mean,  as  Mr. 
Lloyd  seemed  to  think  in  his  first  article  in  the  "Statist,"  that  our  manufac- 
tories are  idle,  but  that  our  facilities  for  work  are  much  better.  Aside  from 
this,  labor  troubles  in  England  have  done  much  to  cripple  lirittsh  manu- 
facturers. 

The  building  trades  are  always  particularly  sensitive  to  general  business 
con<litions.  W'ithout  any  reports  ujjon  which  to  base  conclusions,  it  would 
be  safe  to  predict,  therefore,  that  this  year  would  bring  unexampled  oppor- 
tunities to  all  the  building  industries.  Reports  from  every  source,  however, 
confirm  such  predictions.  Correspondents  of  Stonk,  even  in  small,  out-of- 
the-way  towns  where  a  renewal  of  business  activity  is  slow  to  make  itself  felt, 
write  that  the  building  outlouk  is  most  promising  and  that  many  contracts 
have  already  been  let  or  are  in  preparation.  Architects,  builders  and  dealers 
in  building  supplies,  confess  to  a  confident  feeling  that  the  coming  season  will 
be  one  of  the  most  profitable  for  many  years.  Vast  sum.<i  have  been  appro- 
priated for  public  buildings,  and  when  there  is  added  to  this  the  large  amount 
of  private  capital  that  will  be  invested  in  building  operations,  it  w'ill  be  seen 
that  an  enormous  aggregate  is  in  sight.  All  of  this  means  that  employment 
will  be  given  to  a  great  number  <.if  men  at  good  wages,  and  this  will  help  to 
stimulate  the  general  prosperity.  The  strikes  that  were  started  among  the 
stone  cutters  in  several  sections  have  been  called  off  and  arbitration  will  prob- 
ably give  a  peaceful  settlement.  With  so  much  work  actually  in  sight  there 
is  no  question  but  that  employer  ami  workmen  will  be  able  to  come  together 
in  perfectly  harmonious  relations. 
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THE  REAL  DANGER  IN  TRUSTS 

THE  comments  of  the  newspapers  of  the  country  in  general  upon  the  sub- 
ject of  trusts,  dictated  by  their  idividual  attitude  toward  trusts  and 
combinations,  is  apt  to  mislead  the  pubbc  as  to  the  real  gravity  of  the 
situation.  One  large  section  of  the  press  is  rabid  on  the  entire  question  of 
trusts  and  sees  merely  an  excuse  for  renewed  raving  in  every  new  combina- 
tion that  is  etYccted.  The  other  section  is  optimistic.  It  believes  that  trusts 
are  all  right,  except  in  the  case  of  a  few  instances  of  palpable  abuse,  and  it 
treats  the  criticisms  of  the  opponents  as  a  fair  rubject  for  jocosity.  The  real 
truth  is  to  be  found  between  these  two  attitudes.  There  are  many  indus- 
tries which  arc  natural  monopolies,  and  trusts  in  these  instances  simply 
serve  for  economy  of  prudtiction  and  distribution,  with  an  attendant  lowering 
of  prices.  In  every  instance  the  public  has  reaped  the  benefit  from  such  com- 
binations, despite  minor  abuses  and  petty  tyrannies.  We  have  not  such  a 
poor  opinion  of  American  character  and  government  as  to  believe  that  trusts 
will  ever  prove  a  menace  to  a  free  people.  The  danger  that  we  apprehend  is 
quite  in  another  line.  Americans  are  apt  to  be  carried  away  by  clever  and 
promising  schemes,  and  in  no  way  have  they  shown  this  tendency  to  a  more 
marked  degree  than  in  the  present  craze  for  forming  combinations.  Indus- 
tries that  depend  entirely  for  their  existence  upon  free  rivalry,  have  been 
brought  into  incongruous  association  under  the  magic  name  of  "trust.''  have 
been  largely  over-capitalized  and  expect  to  do  a  thriving  business  on  watered 
stock.  If  there  is  anything  that  will  put  a  check  to  the  present  unexampled 
season  of  prosperity  it  is  this  combination  making.  There  has  been  a  striking 
instance  of  this  evil  that  may  be  ahead  in  a  marked  disturbance,  amounting 
almost  to  a  panic,  in  the  slock  markets  of  the  country  on  April  7.  The  sole 
cause  of  this  "slump"  in  the  market,  as  every  one  knows,  was  a  discrimina- 
tion against  industrial  stocks  by  the  banks.  The  reason  for  this  action  is  not 
difficult  to  understand.  Many  stocks  have  obtained  a  fictitious  value  due  to 
what  was  believed  to  be  their  prr»spective  earning  power  under  the  combina- 
tion system,  and  many  are  working  on  a  capital  that  is  more  than  half  water. 
Of  course  the  solid  stocks  that  are  honestly  dividend  paying  had  to  suffer 
with  those  of  the  wildcat  nature,  and  every  other  line  of  stocks  was  more  or 
less  affected  in  svTiipathy  with  the  industrials.  There  was  bound  to  be  a 
quick  reaction  because  of  the  general  business  condition,  but  there  will  always 
remain  the  element  of  danger  until  the  comliination  schemers  are  kept  within 
bounds. 

Still  another  thing  that  makes  the  thoughtful  anxious  is  the  danger  of 
over-production  as  the  result  of  combinations.  Of  course  the  true  province  of 
a  trust  should  be  to  cut  off  v;aste  and  restrict  production  to  the  actual  con- 
sumption, but  where  the  time  \s  not  n^e  lot  a.  cQTcte?vc\'a.N;\c>>i\  ox  xnlvere  all  the 
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The  Slate  Industry  of  the  World. 
"The  Engineering  and  Mining  Journal." 
uf  March  ^5,  hn&  an  article  with  the  ahove 
title.  The  article  gives  the  following  table, 
showing  the  estimated  produtiion  uf  slate 
in  the  world  during  the  pa<^t  year: 

1898. 

ficlgittm    5350.000 

Canada 40i79i 

France  3.800  oco 

Germany  16.000 

India  14  000 

United  Kingdom  8.750.000 

United  States  3.625.000 

All  other  50000 


^ 


ToJiits $16,645,791 

These  figures  are  to  be  compared  with  a 
total  of  $12,834605,  in  1896,  and  uf  $15303.- 
.185  in  1897. 

In  the  United  Kingdom  the  largest  slate 
producing  region  is  North  Walts.  Other 
districts  of  any  importance  are  Westmore- 
land and  Cumberland.  Quarries  have  also 
been  worked  in  Scotland,  the  Isle  of  Man 
and  Ireland.  The  United  Kingdom  has 
the  oldest  slate  quarries  in  the  world.  The 
prodtictinij  has  steadily  iiicrenscd  since  the 
sclllement  of  labor  difiicnitics,  and  it  is  es- 
timated that  1898  showed  a  total  "Hiipul  of 
$8,750.0fX)  worth  of  all  kinds  of  slate.  In 
1897  the  prod«cti<m  of  slate  at  the  mines 
;md  t|ijarries  amounted  to  609,194  long 
tons,  valued  at  $8,016,939,  as  against  586.- 
933  tons,  valued  at  $6,691,280,  in  1896.  This 
(•ountry  has  been  making  some  heavy  im- 
portations of  roofing  slate  from  the  United 
States,  and  some  uf  this  state  ha>  been  re- 
exported, particularly  to  the  continent  of 
Kuropc. 

In  France  the  largest  production  of  slate 
comes  from  the  departments  of  Maine-et- 
Loirc  and  the  Ardennes.  The  most  im- 
portant quarries  arc  the  Trclazc  and  St. 
Barthelcmy.  in  the  Maine-et- Loire;  the 
Fwn.T  anff  Rimonv.  in  the  Ardennes.  TUtrc 


are  also  quarries  in  Savoy  and  the  Hautes- 
Pyrences.  The  total  value  of  the  output  in 
J898  is  estimated  at  $3800,000.  which  com- 
pares with  $3,506,142  in  1897  and  $3,058,135 
in  1896.  The  production  in  1897  conststei 
of  674.000  m.  (310,820  metric  tons)  of  roof- 
ing slate,  valued  at  $3,476,112.  as  against 
641.000  m.  (283,352  metric  tons),  valued  at 
$3,028,373,  in  1896;  also  1,143  tons  slabs. 
etc.,  valued  at  $30,030.  against  !,I48  tons, 
valued  at  $29,762,  in  1896.  There  were  also 
produced  in  1897  31,067  metric  tons  of 
schist,  used  locally  for  roofing,  valued  at 
$19,812  .as  against  21,795  tons,  valued  at 
$14, MI.  in  1896. 

Belgium  has  increased  its  production  to 
alumt  $350,000  in  1898.  which  is  $27,652 
more  than  1897,  and  $80,500  over  1896.  This 
slate  came  chiefly  from  Luxembourg  and 
Namur,  and  was  largely  used  for  roofing. 

Germany  produces  a  small  quantity  of 
roofing  slate,  particularly  in  Bavaria.  The 
total  value  in  1898  is  estimated  at  $16,000, 
which  compares  with  about  $(5,000  in  1897 
and  $14,252  in  1896.  This  country  depends 
upon  Great  Britain  for  its  supply  of  slate. 
although  ill  recent  years  the  United  States 
has  made  some  shipments. 

India  produces  a  slate  that  ,.  is  usually 
black  in  color,  and  rather  hard  to  split 
into  thin  sheets.  Quarries  have  been 
worked  at  several  places,  particularly  in 
Kajputana.  The  output  has  been  irregular. 
\arying  from  10,936  tons,  valued  at  $4,429. 
in  1894,  to  59.-JI5  tons,  valu:rd  at  $15,508,  in 
1895.  A  year  later  the  pnuhu-tion  fell  to 
22,125  tons,  valued  at  $9,624,  but  in  1897  it 
rose  again  to  26.169  tons,  valued  at  $12.- 
931;  while  in  1898  it  is  cstimntcd  that  $14.- 
000  worth  of  slate  was  turned  out.  This 
slate  is  used  for  building,  (lagging  and 
masonry  wurk. 

In  Australasia  the  colony  of  Victoria 
produces  a  little  slate,  but  it  is  believed  the 
industry  will  receive  more  attention  here- 
after.   TV\c  itnports  of  slate  into  the  dif- 
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icrent    colonies   during   recent    years    liavc 
grown,  particularly  from  the  United  States. 

Canada  has  not  worked  its  slate  quar- 
ries regularly,  and  since  1893  the  output  has 
decreased.  The  principal  work  done  in  ex- 
ploiting the  slate  resources  of  the  country 
in  recent  years  was  at  the  old  quarries  in 
Richmond  County,  Quebec.  There  arc  al 
so  quarries  in  British  Columbia  and  Nova 
Scotia,  where  black,  red  and  green  slates 
are  found.  The  total  production  of  slate 
in  Canaaa  in  1898  was  valued  at  $40,791, 
which  compares  with  142.800  in  1897  and 
I53.370  >n  '896.  This  country  has  been  ex- 
porting slate  in  late  years,  but  the  amount 
is  small.  The  imports  during  the  last  two 
or  three  years  amounted  to  sonutliing  over 
$JO,0O0,  consisting  of  roofing  slate,  school 
slates  and  mill  stock. 

The  United  States  sh  te  industry  has  re- 
reived  most  attention  in  the  States  of 
Pennsylvania,  Vermont  and  New  York.  Of 
late  years  increased  interest  has  been  mani- 
fest in  other  States.  This  activ'ty  has  l>ceti 
due  to  a  great  extent  In  an  apprccialjlt 
expansion  in  export  trade.  The  total  value 
of  the  slate  produced  in  i8g8  was  $3,625,000 
ihe  product  consii-ting  uf  i,o8j,6o5  squares 
of  roofing,  valued  at  $3,074,638.  and  about 
5550.362  worth  of  mill  stock.  The  output 
in  1897  was  valued  at  $3.^43,2^5,  of  which 
?2.695.S8o  was  for  895.372  squares  of  roof 
ing  slate  and  }'S47.645  for  mill  stock. 


"Wild  Cars"   in   the  Slate  Quarries 
of  Wales. 

The  reports  of  Prof.  C.  Le  Neve  Fos- 
ter, H.  M.  Inspector  of  Mines,  relating  to 
the  North  Wales  districts,  contain  much 
that  is  of  interest  to  the  slate  workers  of 
this  country.  Stone  takes  p'easurc  in  re 
producing  herewith  two  illustrations  from 
a  recent  report,  showing  a  car  that  is  used 
by  the  Welsli  slate  workers  in  returning 
from  iheir  work.  Prof.  Fttster  says  con- 
cerning these  cars  and  the  methods  of 
their  use: 

"One  of  the  workmen  of  the  Bwlch-y- 
slater  slate  mine  lost  his  life  while  de- 
scending an  inclined  plane  on  a  so-called 
'car.'  As  the  accident  took  place  when  he 
was  going  home  after  work,  and  upon 
premises  which  did  net  belong  to  his  em- 
ployers, I  have  considered  it  right  to  ex- 
clude it  from  my  list. 

"At  the  Craig-ddu  Quarry,  near  Blaenau 


Festiutog.  there  are  three  inclined  planes, 
having  a  total  length  of  t,8oo  yards,  with 
gradients  varying  from  8  degrees  to  16 
degrees.  Nearly  all  the  workmen,  in  or- 
der to  save  themselves  the  trouble  of 
walking,  ride  down  the  incline  upon  little 
vehicles,  which  consist  of  a  low  scat  sup- 
ported by  a  wheel  with  two  flanges  and 
provided  with  a  small  hand  brake  (Figs,  i 
and  2).  Attached  to  the  frame  of  the  seat 
is  a  horizontal  har  of  iron,  3  feet  long  with 
a  small  guiding  wheel  at  the  end.  Each 
inclined  plane  has  two  separate  lines  with 
a  gauge  of  23Vj  inches,  which  are  2  feet  6 
inclies  apart.  The  workman  places  the 
main  wheel  of  his  car  upon  the  inner  rail 
of  the  road  which  is  on  his  right  hand 
when  descending,',  and  rests  the  guiding 
wheel  upon  the  inner  rail  of  the  <  ther  road. 
He  then  sits  down  upon  the  seat,  and 
keeping  his  feet  just  above  the  ground  and 
holding  his  brake  with  his  right  hand, 
descends  the  inclined  planes  under  Ihe  ac- 
tion of  gravity  al  a  very  rapid  rale;  the 
.speed  is  often  so  great  that  the  car  is  lo- 
cally known  as  'car  gwyllt'  (wild  car).  For 
the  average  workman,  the  journey  of  1.80a 
yards,  with  a  de.scent  of  1,040  feet,  occu- 
pies about  8  minutes,  including  the  time 
taken  for  walking  from  the  bottom  of  each 
of  the  two  upper  inclined  planes  to  the  top 
of  the  one  immediately  below.  When  the 
workman  has  finished  his  rapid  ride,  he 
puts  his  car  into  one  of  the  empty  slate 
trucks,  and  it  is  drawn  up  to  the  top  ready 
for  tlie  descent  on  the  morrow. 

"I-'or  those  accustomed  lo  the  little  ve- 
hicle, there  is  probably  no  more  danger 
than  in  cycling  or  tobogganing:  the  risk 
comes  in  when  the  'car'  is  used  improperly, 
that  is  to  say,  when  it  is  ridden  without  a 
regular  brake,  or  is  made  to  carry  two 
persons  instead  of  one. 

"The  Bwkh-y-slatcr  workman  on  his 
way  home  had  to  pass  through  the  Craig- 
rblu  Quarry,  and  he  borrowed  a  'car'  to 
make  the  descent.  It  appears  that  it  had 
no  brake,  and  though  some  of  the  prac- 
ticed riders  are  content  to  use  a  piece  of 
stone  for  the  purpose,  a  novice,  like  ttie 
Bu'lch-y-slater  workman,  who  had  never 
ridden  on  a  'car'  before,  naturally  could  not 
dispense  with  the  -appliance.  His  car  was 
upset,  he  was  thrown  a  long  way,  and 
picked  up  dead. 

"One  of  the  medical  men  at  Fe.su^^.\a^t 
broke  V\\s  atm  n^A  \ow%  ?i%,o  ■vnV'^fc  \tsc.t'R\- 
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ing  one  of  the  CraJR-ddu  inclined  planes 
with  the  'car.'  Tlic  descent  is  so  easy  and 
rapid  that  one  can  understand  that  per- 
sons are  lemptcd  to  *ry  this  means  of  loco- 


motion; but  the  novice  should  invariably 
seek  the  advice  of  an  old  stager,  see  that 
his  car  is  properly  constructed,  and  refrain 
from  making  his  fint  att.mpt  if  the  atmos-' 


STONE. 


2'i 


pheric  conditions  arc  uniavonible.  In 
frosty  weather  the  rails  may  be  dangerous- 
ly slippery. 

"Since  the  fatal  accident,  the  manager  of 
Craig-ddu  Quarry  has  established  rules 
with  the  object  of  compelling  the  work- 
men to  keep  their  'cars'  and  brakes  in  good 
condition,  and  of  preventing  strangers 
from  using  them." 


Slalc-making  is  now  in  full  force  at  all 
of  the  quarries.  There  is  an  excellent  out- 
look for  increased  business,  reported  from 
all  quarters,  and  the  export  trade  to  Eng- 
land and  Germany  is  in  a  healthy  condition. 
During  the  month  of  March  the  shipments 
from  the  Pennsylvania  field  were  much 
larger  than  in  February.  The  only  un- 
pleasant feature  of  the  market  is  the  demor- 
alization in  prices,  but  this  is  a  condition 
that  must  always  apply  when  there  are 
many  small  producers.  There  is  a  talk  of 
the  inevitable  trust  and  combinations,  but 
it  is  likely  to  end  in  talk.  The  industry  is 
not  one  that  lends  itself  to  a  trust. 

Griffin  Bros,  started  up  their  school  slate 
factory  at  Flicksvillc,  the  first  of  the 
montli. 

The  Imperial  Slate  Company  is  slowly 
formulating  a  plan  to  work  its  quarry  at 
Wind  Gap.  if  arrangemenls  can  be  made 
with  thf  creditors, 

C.  J.  Fitzgerald,  A.  Danville.  J.  E.  Stof- 
flet,  John  S.  Romig  and  W.  H,  Budge  will 
incorporate  the  Park  Slate  Company.  They 
have  leased  and  will  operate  the  quarry 
and  factory  of  the  Wind  Gap  Slate  Manu- 
facturing Company,  at  Wind  Gap,  Pa.,  be- 
ginning operations  the  middle  of  this 
month.  They  will  manufacture  structural 
work  and  blackboards  alnn>>t  cxc'usivcly. 

Harrison  Krum  has  leased  to  the  Con- 
solidated Lehigh  Slate  Company,  a  tract 
of  land  containing  about  five  acres,  for  a 
term  of  years,  on  which  is  situated  the 
quarry  which  was  formerly  operated  by 
the  Empire  Slate  Company,  at  Pen  Argyl. 
They  are  already  en^jaged  in  pumping  out 
the  water  and  will  employ  a  number  of 
men. 

William  S.  lies,  of  London,  the  manag- 
ing director  of  the  American  Slate  Mart 
&  Wharf  Company,  Ltd..  has  arrived  in 
.\merica,  and  will  visit  the  principal  slate 
producing  fields  in  this  country.  Mr.  lies 
was  met  in  New  York  by  Mr.  J.  H.  P. 
Keat,  son   of  Samuel   Keat,  the  sole  rep- 


resentative of  the  company  in  this  country. 
Mr.  lies  has  visited  the  Pennsylvania  and 
Vermont  slate  quarries.  E.  Fitch  Shepard. 
only  son  of  the  late  Elliott  F.  Shepard,.  of 
New  York,  and  grandson  of  the  late  Wil- 
liam n.  Vaiiderbilt,  who  resides  abroad, 
was  last  month  elected  to  a  scat  on  the 
board  of  directors  of  the  company.  The 
company  intends  to  open  up  branches  on 
the  continent  of  Europe,  and  they  are  now 
contemplating  purchasing  several  steamers 
to  be  used  to  transport  their  slate. 

The  Albion  Slate  Company,  of  Bangor, 
P;i.,  will  erect  iron  bridges  across  the  Ban- 
gor &  Portlaml  railway  track,  and  use  part 
of  the  Albion  farm  south  of  the  quarry  for 
dumping  purposes.  The  Albion  will  pro- 
duce 5,000  squares  of  slate  a  month  here- 
after. 

Pen  Argyl's  recently  organized  slaters' 
union  already  has  one  hundred  members 
enrolled. 

Heavy  rains  have  caused  a  big  cave-in 
at  the  Blue  Mountain  quarry,  in  the  Pen 
Argyl  region. 

From  present  indications  the  Imperial. 
Wind  Gap  and  Argyle  quarries  at  Wind 
Gap  will  be  put  in  operation  this  spring, 
with  additional  macliinery  and  new  men  at 
each  quarry. 


Percolation  Throti^fh  Brick  and  Stone. 

The  results  of  some  experiments  to  as- 
certain the  most  effective  material  for 
checking  the  percolation  of  water  through 
brick  or  stone  work  arc  given  by  Mr,  A. 
W.  Hale  in  a  recent  number  of  the  "En- 
gineering and  Mining  Journal."  The  in- 
vcstigataion  was  mainly  carried  out  in  con- 
nection with  the  new  Croton  aqueduct  of 
New  York,  and  the  substances  employed 
in  the  experiments  were  numerous  and 
viiried.  It  was  found  that  Portland  cement 
gave  the  best  results,  and  that  the  hydro- 
carbons, which  are  commonly  regarded  as 
suitable  materials  for  rendering  brick  or 
stone  impervious  to  water,  oxidized  by  ex- 
posure to  air  and  gradually  disappeared.  It 
was  also  found  that  a  brick  was  rendered  im- 
pervious to  water  by  cement  more  rapidly 
when  the  cement  was  applied  as  a  wash  by 
means  of  a  brush,  than  when  applied  with  a 
trowel  in  the  usual  manner.  A  brick  which 
had  been  treated  with  four  cement  washes 
was  found  at  the  expiration  of  two  months 
to  be  quite  impervious  to  water,  even  under 
a  pressure  of  200  pouud%  ^«  sc\va.tc\wOcv. 


Limes  and  Cements 


Articles  of  incorporation  have  been  filed 
at  Trenton,  N.  J.,  of  the  Continental  Ce- 
ment Company,  with  an  authorized  capital 
of  $10,000,000  $5,000,000  of  which  is  pre- 
ferred and  will  bear  7  per  cent,  noncumula- 
tive  dividends.  The  incorporators  are: 
Thomas  F.  Giiroy,  Wilhani  H.  Clark. 
Ralph  Peverley,  James  C.  Yoimg.  and 
Frank  Stevens.  It  is  said  that  the  com- 
pany will  control  80  per  cent,  of  the  Poft- 
lard  cement  output  of  the  United  States. 
Amzi  L.  Barber  of  the  Barber  Asphalt  Pav- 
ing Company  and  Charles  R.  Flint  have 
been  the  chief  movers  in  bringing  about 
the  combination,  Baring,  Magoun  &  Co. 
and  F.  S.  Smithers  &  Co.  are  the  bankers, 
and  Davies.  Stone  &  Auerbach  arc  the 
counsel.  The  new  company  has  closed  an 
option  on  600  acres  of  marl  land  near  Bris- 
tol. Ind.,  and  will  erect  a  i.ooo  barrel  mill 
plant,  at  a  cost  of  $250,000.  if  the  marl  beds 
warrant  it. 

Dcs  Moines.  la.,  invites  proposals  for 
cement  sidewalks, 

A  plant  with  a  capacity  of  between  1,000 
and  3,000  barrels  for  making  cement  from 
slag  will  be  erected  at  Ensley.  Ala.,  near 
the  big  furnaces  of  the  Tennessee  Coal, 
Iron  and  Railroad  Company.  John  Cheev- 
cr  in  charge. 

Work  has  been  begun  on  a  new  cement 
mill  at  Quincy.   Mich. 

The  Lawrence  Cement  Company  and  the 
New  York  and  Roscndale  Cement  Com- 
pany have  begun  grinding  at  their  Rosen- 
dale  mills. 

Samuel  B.  Lawrence,  Henry  M.  Havi- 
land,  George  E.  Spencer,  Robert  P.  Barry, 
Jr.,  and  James  C.  Young  have  incorporated 
the  Birmingham  Cement  Company.  Prin- 
cipal office,  Jersey  City:  capital.  $300,000. 

The  Coldwater  "Courier"  says  that  the 
Michigan  Cement  Company,  located  a 
mile  west  of  that  city,  is  buying  more  land 
adjacent  to  its  plant;  that  on  one  piece 
lately  acquired  a  bed  of  marl  was  discov- 
ered, absolutely  of  a  pure     white     color. 


about  the  consistency  of  putty,  which  by 
chemical  analysis  proved  to  be  99  per  cent, 
pure  carbonate  ot  lime.  No  other  de- 
posit of  like  purity  was  ever  before  dis- 
covered. 

Seymour,  Ind..  invites  proposals  for  sev- 
eral miles  of  cement  walks. 

St.  Paul,  Minn.,  has  passed  an  ordinance 
for  cement  walks  throughout  the  city. 

The  Citizens  Cement  Company  has  been 
incorporated  at  Penn  Yan,  New  Y'ork,  for 
the  purpose  of  erecting  cement  works  at 
Gorham,  situated  near  Pcnn  Yan. 

The  White  Marlile  Lime  Company,  the 
Weston  Lumber  Company,  and  the  Chica- 
go Lumbering  Company,  all  of  Mant^tique. 
Mich.,  will  jointly  erect  a  Portland  cement 
plant  on  their  marl  licds  at  Cedar  Lake. 
They  will  expend  $200,000  on  the  plant. 

The  .Atlantic  Cement  Company,  com- 
posed principally  of  New  Yorkers,  will 
establish  a  cement  plant  near  Egypt,  Le- 
high County,  Pa.,  with  a  capital  stock  of 
$300,000. 

Wallace  L.  Hubbs,  Charles  B.  Brady. 
and  Katie  E.  Hubbs  have  incorporated  the 
Warren  Portland  Cement  Contpany.  of 
Phillipsburg.  N.  J.    Capital.  $200,000. 

The  annual  report  qI  the  assistant  public 
engineer  of  Aurora,  III.,  shows  that  nearly 
10  miles  of  cement  walks  were  laid  in  that 
city  last  year. 

Stowe,  I'uller  &  Co.,  an  Oliio  corpora- 
tion, has  filled  a  suit  in  the  Erie  County 
Common  Pleas  Court  against  the  San- 
dusky Portland  Ccnicnt  Co.,  to  recover 
$iO,ooo  damages  for  alleged  breach  of  con- 
tract. 

The  lime  manufacturers  of  the  Western 
States  have  met  at  Toledo  and  decided  not 
to  advance  the  price  of  lime  this  season. 

The  Castalia,  O.,  Portland  Cement  Com- 
pany will  build  an  addition  to  its  plant  at 
that  place  with  a  daily  capacity  of  1,200 
barrels. 

The  lime  and  cement  dealers  of  St.  Louis 
have  organized  to  solicit  subscriptions  for 
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stock  of  the  World's  Fair  in  that  c^ty.  C. 
W,  S.  Cobb  has  been  elected  president 
and  A.  Liemeckc,  secretary. 

Smith  &  Kelly,  of  Rushvilk,  Ind.,  have 
Secured  a  contract  for  $15,000  worth  of  ce- 
ment walks  at  Cambridge  City.  When  the 
present  job  is  finished  the  entire  town  will 
be  paved  in  cement. 

A.  I.  Hartshorn,  of  La  Salk.  111.,  has 
purchased  120  acres  of  land  near  La  Salle 
for  the  purpose  of  a  site  for  a  new  cement 
plant. 

The  steamer  Miowera  has  taken  25.000 
barrels  of  lime  from  Victoria,  B.  C,  to 
Honolulu. 

The  Union  Lime  and  Cement  Company 
and  the  Louisville  Cement  Company, 
which  operate  mills  at  Scllersburg,  Ind., 
have  voluntarily  increased  the  wages  of 
their  help  10  per  cent. 

The  Michigan  Portland  Cement  Co.,  of 
Detroit,  have  purchased  i.ooo  acres  of 
marl  land  near  Munith,  Mich.,  and  will 
erect  a  plant.  A  private  railroad  will  be 
built  to  handle  their  product. 

Madison  A.  Tipton.  Edward  Petty. 
William  A.  Schofield  and  Buel  A.  Wood 
have  iiu-<irp<irated  the  Black  Hills  Lime 
Company  at  Pringle,  S.  D.  Capital, 
$50,000. 

The  Alma  Portland  Cement  Company,  of 
Wcllston,  O.,  has  increased  its  capital 
stock  from  $50,000  to  $75,000. 

The  Cedar  Valley,  la.,  lime  kilns  will 
not  run  this  season  on  account  of  high 
freight  rates. 

The  current  number  of  the  "Canadian 
Architect"  says:  "There  is  a  movement  on 
the  part  of  Canadian  manufacturers  of 
Portland  cement  to  extend  very  much  the 
present  manufacturing  facilities  to  enable 
them  to  supply  to  a  much  greater  extent 
than  heretofore  the  requirements  of  this 
market.  At  a  recent  meeting  of  the  share- 
holders of  the  Owen  Sound  Portland  Ce- 
ment Company,  it  was  decided  to  in- 
crease tlie  capital  stock  of  the  company 
from  $100,000  to  $200,000.  A  new  com- 
pany, to  be  known  as  the  Georgian  Bay 
Portland  Cement  Company  has  also  been 
organized  at  Owen  Sound  recently.  This 
company  propose  to  erect  works  on  the 
Pol.son  property.  Kilns  will  be  erected 
capable  of  turning  out  125  barrels  of  ce- 
ment per  day,  with  other  machinery  hav- 
ing three  times  this  capacity.     The  direc- 


lor.s  oi  this  new  company  are:  M.  Ken- 
nedy, A.  G.  McKay,  H.  B.  Harrison,  S. 
Lloyd  and  J.  W.  Maitland.  Mr.  Kennedy 
is  president,  Mr.  Harrison  vice-president, 
and  Mr.  Maitland,  secretary-treasurer.  The 
Beaver  Cement  Company,  the  management 
of  which  is  in  the  hands  of  a  Montreal  and 
British  Syndicate,  have  recently  acquired 
the  cement  deposit  works  at  Marlbank. 
Ont..  and  propose  to  largely  increase  the 
output  of  the  works.  The  works  of  the 
Rathbun  Company  at  Napancc  Mills  have 
undergone  constant  enlargement  and  im- 
provement, and  are  turning  out  not  only 
Portland  cement  of  the  usual  character,  but 
also  silicia   sand  cement." 


Coal  in  Spain  in  1898. 

The  coal  statistics  of  Spain  of  the  laM 
year  have  a  particular  interest,  since  Spain 
has  passed,  or  is  passing,  through  a  very 
heavy  crisis.  With  the  declaration  of  war 
the  coal  imports  ceased,  and  this  shows  in 
the  statistics.  Whether  the  increased  home 
production  of  coal  has  anything  to  do  with 
the  war,  is  not  so  easily  ascertained.  The 
navy,  of  course,  bought  up  what  coal  it 
could  obtain,  and  the  home  industry  was 
slack.  In  the  "Rcvista  Minera  Metalurgica 
y  Ingenieria"  we  find  the  folowing  figures. 
Spain  produced  during  the  years  1896,  1897, 
1898,  tons  of  coal  1,868,000  (wc  round  off  a 
little),  2,020.000,  :j.466,8oo;  and  tons  of  lig- 
nite 55.400.  55.JOO,  59,800.  Both  these  row* 
show  a  continual  increase.  There  were  im- 
ported in  those  years  1.447,350,  i,6j3..?oo, 
1,215.550  tons  of  coal,  and  335.300.298,500, 
3^1.740  of  coke.  The  exports  of  coal  and 
coke  were  insignificant:  4.296,  2,539,  2,77a 
tons.  In  the  production  of  coal,  Asturias 
takes  the  lead;  that  province  alone  gave 
1.543,000  tons,  whiKt  of  the  other  provinces 
only  Cordoba  figures  with  a  little  more 
than  30,000  tons.  The  total  coke  produc- 
tion of  1898  amounted  to  308.375  tons;  im- 
ported were  231,467.  so  that  the  coke  con- 
sumption reached  539,842  tons.  Asturias 
leads  with  [32,000  tons,  but  Vizcaya  follows 
closely  with  a  production  of  115,000  tons  of 
coke.  The  other  provinces  cannot  yet 
compete,  but  Leon  is  decidedly  coming  to 
the  front.  In  the  lignite  production,  the 
provinces  of  Guipuzcoa,  Barcelona,  and  one 
of  the  Balearic  Isles  share  almost  equally. 


jVIarbU  and  Granite 


The  most  important  news  in  the  j^ranite 
field  during  the  past  month  has  been  the 
adjustment  of  the  troubles  between  the 
Barrc  granite  cutters  and  their  employers, 
by  vvhicli  the  strikers  return  to  work  pend- 
ing a  final  decision  by  arbitration,  and  the 
settlement  of  the  Quincy  strike. 

About  100,000  tons  of  granite  was  shipped 
from  Stunington.  Me.,  during  the  year 
1898.  as  follows:  J.  L.  Goss,  30,000  tons; 
Goss  &  Small,  25,000;  Green  Island  Co., 
20,000;  S.  E.  Allen.  H.ooo;  G.  L.  Bray, 
4,000;  P.  G.  Merrill,  j,a»;  Henry  Rnbbins, 
1,500;  H.  M.  Thayer,  10,000;  Calvin  Ames, 
John  McDonald  and  F.  S.  Warren,  500 
tons  each;  Charles  Grant,  5,000  tons. 

The  Waterville,  Me.,  Granite  Company 
has  secured  the  contract  for  all  cut  stone 
of  the  Hebron  dormitory  lor  girls  which  is 
to  be  built  at  the  expense  of  Mrs.  B.  F. 
Sturtcvant,  of  Boston,  at  a  cost  of  $65,000, 
as  a  g^ift  to  this  institution.  The  stone 
which  is  of  a  pink  hue  will  be  from  the 
Conway  granite  quarry. 

Mr.  C.  A.  Klecberger  has  purchased  the 
interest  of  Frank  Stuart  in  the  marble  and 
granite  firm  of  Stuart  Bros.,  of  Paines- 
villc,  O.,  and  the  firm  will  now  be  called 
"The  Paincsville  Marble  &  Granite  Com- 
pany." H.  H.  Stuart  is  president;  C.  A. 
Kleeberger,  secretary  and  treasurer.  The 
firm  was  established  by  Mr.  Kleeberger's 
father,  Peter  Kleeberger,  and  his  grand- 
father Stuart,  who  was  If.  H.  Stuart's 
great-grandfather.  50  years  ago. 

C.  Kinsey,  now  of  Marinette,  Mich.,  has 
decided  to  remove  his  marble  and  granite 
works  to  Menominee. 

The  Carthage,  Mo.,  Marble  &.  White 
Lime  Company  are  building  an  additional 
mill  for  sawing  Carthage  stone,  and  the 
McNerney  Bros,  and  otliers  are  putting  in 
an  entire  new  plant  of  ijuarrying  machin- 
ery on  land  north  of  the  river  which  they 
recently  purchased. 

Walter  G.  Robinson,  who  has  been  in  the 
marble  and  granite  business  in  Auburn, 
N.  Y.,  for  nearly  30  years,  has  retired  and 


henceforth  the  business  will  be  carried  on 
by  his  two  sons,  Homer  L.  and  Walter  G. 
Robinson,  Jr.,  under  the  firm  name  of 
Robinson  Brothers. 

R.  M.  Knox  has  purcliased  the  inter- 
ests of  John  Milligan  in  the  firm  of  Knox 
&  Milligan,  marble  and  granite  dealers,  at 
Hoopeston,  111.,  and  the  firm  will  now  be 
known  as  the  Knox  Marble  &  Granite 
Company. 

The  Bodwell,  Me.,  Granite  Company  has 
contracted  to  furnish  for  the  Cathedral  of 
St.  John  the  Divine,  New  York,  eight  of 
the  largest  polished  granite  monoliths  ever 
known  to  have  been  constructed.  Two  of 
these  huge  columns  are  to  be  54  feet  long 
by  6  feet  in  diameter,  and  six  of  them  51 
feet  and  9  inches  long  by  6  feet  in  diameter. 
They  will  be  quarried  at  one  of  the  com- 
pany's quarries  at  Vinalhavcn.  As  they 
first  come  from  the  ledge,  in  the  rough, 
the  weight  of  each  stone  will  be  about  175 
tons.  In  shipping  it  will  be  necessary  to 
load  upon  barges  and  tow  to  New  York. 

Clevelle  &  Fleck  have  started  a  marble 
and  granite  business  at  Peru,  Ind. 

C.  M.  Robinson,  proprietor  of  the  mar- 
ble works  at  221  and  223  Main  street,  Osh- 
kosh.  Wis.,  has  boug^ht  out  the  OshkosTi 
Stone  Company,  115  Main  street.  He  will 
continue  the  business  at  both  establish- 
ments. 

The  Elk  River,  Tenn..  Marble  Company 
has  organized  and  elected  the  following  of- 
ficers: Thomas  Parks,  president;  Wood 
Turney,  vice-president;  Marion  Talley,  sec- 
retary; Frank  Lynch,  treasurer, 

Tobias  Hermann,  of  Burlington,  la.,  has 
bought  (he  Doland  Marble  and  Granite 
Works  in  Macomb. 

T.  F.  Leak  and  George  S.  Bolton  have 
opened  a  marble  works  at  Montgomery, 
Ala. 

The  Tennessee  Producers'  Marble  Com- 
pany is  filling  an  order  for  marble  trim- 
mings for  all  the  interior  work  of  the  new 
postofTice  building  at  Washington,  D.  C. 
The  marble  is  the  product  of  East   Ten- 
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nessee.  It  is  that  beautiful  variegated  var- 
iety, to  be  found  only  in  Hawkins  county. 
The  company  is  fulfilling  this  contract  un- 
der some  difficulties.  The  marble  is  quar- 
ried about  20  miles  away  from  any  railroad. 
It  is  hauled  on  wagons  to  Whitcsburtf. 
Tenn,.  and  there  loaded  to  be  shipped  to 
Knoxvill,,  where  it  is  finished. 

Freeman  8f  Argo,  in  ihc  marble  business 
at  McMinnville,  Tenn.,  have  dissolved 
partnership,  and  Mr.  Argo  will  continue 
the  business  alone. 

John  Torrey  &  Son.  monument  dealers, 
at  Cadillac,  Mich.,  have  been  succeeded  by 
Torrey  Bros. 

Work  has  been  begun  on  a  lOO-foot  ex- 
tension to  the  ^o-foot  shop.s  of  the  Geor- 
gia Marble  Furnishing  Works,  at  Canton, 
Ga.  The  proprietor.  Captain  T.  M,  Brady, 
was  recently  elected  mayor  of  Canton. 

A  marble  factory  is  to  be  located  at 
Hendricks,  W.  Va. 

Tfie  marble  business  of  Bryant  &  Cobb, 
at  Rockland,  Me.,  has  been  purchased  by 
Charles  W.  Gale  and  Elijah  H.  Her  rick, 
who  have  long  been  identified  with  the  bus- 
iness. A.  B.  Cobb,  who  founded  the  bus- 
iness forty-six  years  ago,  died  in  1883.  Mr 
Samuel  Bryant,  who  joined  Mr.  Cobb  for- 
ty years  ago,  now  retires  at  the  age  of  sev- 
enty-six years. 

Salley  &  White,  of  South  Berwick  and 
Dover,  N.  H.,  have  bought  the  granite  and 
marble  business  of  C.  W.  Stevens,  at  Wa- 
terville,  Me. 

Ex- Sheriff  C.  M.  Fltnn,  of  Independence 
County,  has  purchased  extensive  marble 
works  at   Batesville,   Ark. 

The  marble  and  granite  firm  of  A.  G. 
Krauss  and  B.  W.  Rice,  at  Attica,  N.  Y., 
has  been  dissolved,  and  the  former  will 
carry  on  the  business  alone.  Mr.  Rice 
has  formed  a  partnership  with  Ralph 
French,  of  tlie  same  place. 

Joseph  Miller,  who  has  a  marble  works 
on  Neosho  street,  Burlington,  Kan.,  has 
erected  a  new  building,  doubling  the  ca- 
pacity of  his  plant. 

The  Maine  &  New  Brunswick  Granite 
Company  of  Portland,  has  taken  the  con- 
tract to  furnish  the  granite  for  a  large  bank 
building  in  New  York.  It  will  require  150 
cars  to  transport  the  stone. 

The  Dodlin  granite  quarries  of  Norridge- 
wock.  Me.,  which  for  the  last  few  months 
have  been  shut  down,  are  to  be  opened  ow- 
ing to  several  large  contracts  received,  of 


which  the  largest  are  those  for  the  stone 
of  the  Maine  Central  Railroad  station  at 
Brunswick  and  the  .stone  for  the  Water- 
ville  &  Wiscasset  Railroad  Bridge  crossing 
the  Kennebec  River, 

The  State  of  Virginia  is  interested  in  a 
very  large  grariite  quarry  on  the  grounds 
of  the  Central  State  Hospital,  at  Peters 
burg.  The  quarry  has  been  in  operation 
for  some  years  and  receives  a  royalty  on 
every  cubic  foot  taken  out  Virginia  will 
make  a  hard  fight  to  Have  this  granite 
used  for  the  new  buildings  at  the  Annapolis 
Naval  Academy. 

The  marble  men  of  Knoxville,  Tenn.. 
and  vicinity  arc  endeavoring  to  organize 
in  order  to  establish  the  price  of  marble 
on  a  paying  basis. 


A  Mammoth  Block  of  Marble. 

The  Southern  Marble  Company,  of  Mar- 
ble Hill.  Ga.,  has  won  the  distinction  ot 
taking  from  its  quarries  in  Pickens  Coun- 
ty, one  of  the  largest  blocks  of  marble  that 
has  been  quarried  in  the  world  during 
modern  times.  The  marble  was  taken  out 
last  month,  and  has  been  shipped  north  for 
use  in  one  of  the  contracts  of  the  ^jrcat 
firm  of  Norcross  Brothers. 

The  block  of  marble  is  almost  pure  white 
and  measures  27  feel,  2  inches  long  by  4 
feet  3  inches  wide,  having  in  all  the  mass 
500  cubic  feet. 

The  officials  of  the  company  are  proud  of 
the  fact  that  the  block  was  removed  after 
careful  labor  without  a  break,  as  it  is  con- 
sidered very  difficult  to  remove  such  a 
mass  without  some  accident  happening  to 
it  in  the  process  of  removal  from  the  quarry. 

The  exact  weight  of  the  block,  accord-  " 
ing  to  the  statement  of  the  manager  of  the 
company,  is  IOO,066  pounds,  requiring  an 
immense  amount  of  labor  to  finally  place 
it  on  board  the  car  for  its  journey  to  the 
north. 

The  next  largest  block  of  marble  ever 
taken  out  of  a  quarry  in  Georgia  was  on 
exhibition  at  the  Cotton  States  and  Inter 
national  exposition  and  weighed  only  45.- 
200  pounds,  or  less  than  half  of  the  weight 
of  the  monstrous  block  taken  out  last  week 

Notice  of  the  removal  of  the  monster 
monolith  was  sent  to  Professor  Yeates,  of 
the  Geological  Survey,  and  a  photograph 
of  the  block,  just  before  it  was  put  upon 
the  cars,  will  be  placed  in  the  permanent 
exhibit  of  the  Snrvev. 
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Plans  for  the  soldiers'  monument  to  bt 
t'rected  at  tlie  head  of  Market  Stjviare,  in 
Kenoslia,  Wis.,  by  Z.  G.  Simmons,  have 
been  prepared.  It  will  be  of  granite  and 
the  shaft  will  be  tifly-tive  feet  high,  in  the 
form  of  an  obelisk.  The  cost  will  be  about 
$14,000. 

The  bill  has  become  a  law  by  the  sigrna- 
turc  of  the  Governor  ol  Oklahoma,  ap- 
propriating $2,000  for  a  monument  over 
the  grave  ol  Roy  V.  Cashon,  the  only 
Oklahoma  volunteer  to  fall  on  the  held  of 
battle  in  the  Spanish  war. 

A  subscription  is  being  taken  up  bj'  the 
G.  A.  R.,  of  Cherryvale,  Kans.,  to  erect  a 
monument  in  memory  of  Capt.  D.  S.  El- 
liott, who  was  shot  at  Caloocan,  Philip- 
pine islands,  and  to  others  of  the  same 
company  who  may  be  killed.  It  will  prob- 
ably be  erected  in  the  reunion  grounds  at 
Cherryvale. 

A  committee  has  been  appointed  that 
will  take  up  popular  subscriptions  for  a 
monument  in  memory  of  Hamilton  S. 
White,  the  lamented  chief  of  the 
fire  department  of  Syracuse,  who  died 
on  duty.  It  is  expected  that  many  thou- 
sands of  dollars  will  be  raised.  Mr.  E.  C. 
Stearns  is  the  chairman  of  the  committee. 

A  $15,000  bronze  statue  of  the  late  Dr. 
William  Pepper  will  probably  be  erected 
on  the  city  hall  plaza  in  Philadelphia.  Dr. 
.•\.  C.  Lambdin  is  the  chairman  of  the 
committee. 

Missouri  has  appropriated  $1,500  for  a 
monument  to  be  erected  over  the  grave  of 
the  late  Gov.  John  S.  Marmaduke. 

The  Charter  Oak  chapter.  Daughters  of 
the  American  Revolution,  have  decided  to 
erect  a  memorial  to  Faribault  the  founder  of 
the  city  that  bears  his  name  in  Minnesota. 

The  Northampton  (Pennsylvania)  Coun- 
ty Commissioners  have  awarded  the  con- 
tract for  a  soldiers'  and  sailors'  monument, 
to  be  erected  in  the  public  square  of  Eas- 
ton,    to   the   Eagle   Granite   Compatiy,   ol 


Reading.  The  monument  wilt  cost  $14,- 
000.  It  will  be  75  feet  in  height,  26  feet 
square  at  the  base  and  weigh  400  tons. 
The  shaft  will  be  surmounted  by  a  figure, 
probably  that  of  a  soldier.  At  the  base 
will  be  four  statues,  about  seven  or  eight 
feet  high,  representing  the  four  branches 
of  the  service — infantry,  artilkry,  cavalry 
and  the 'navy. 

One  of  the  last  acts  of  the  late  Congress 
was  to  authorize  the  Secretary  of  War  to 
erect  at  the  expense  of  $5,000  a  fitting 
monument  over  the  remains  of  Sergt. 
Charles  Floyd,  a  member  of  the  Lewis  and 
Clark  expedition,  who  died  .\ug.  20,  1804, 
near  the  present  site  of  Sioux  City,  la., 
and  was  the  first  soldier  to  lay  down  liis 
life  within  the  Louisiana  purchase. 

Illinois  will  build  a  $g,ooo  mununicnt  to 
Frances  Willard. 

An  effort  is  being  made  to  raise  $10,000 
for  a  monument  at  Jefferson  City,  Mo.,  to 
Hiram  Bledsoe,  commander  of  the  famous 
Confederate  battery. 

John  Merkle  &  Sons,  of  Peoria,  were  the 
successful  bidders  for  the  soldiers'  monu- 
ment that  is  to  be  erected  in  Oak  Hill 
(III.)  cemetery  in  the  near  future.  It  will 
be  a  sarcophagus  of  dark  brown  granite 
from  the  Vermont  quarries, 

Robert  Myler,  of  South  fiend,  Ind.,  has 
donated  two  acres  of  land  to  the  Northern 
Indiana  and  Southern  Michigan  Historical 
Society  for  a  site  (or  the  monument  to  be 
erected  in  honor  of  Chevalier  Dc  La  Salle, 
the  explorer.  The  plat  is  one  of  the  most 
picturesque  spots  un  the  St.  Joseph  River. 
and  is  the  site  where  La  Salle  landed,  over 
200  years  ago,  on  his  voyage  up  the  river, 
and  established  a  post. 

The  Muldoon  Monument  Company,  of 
Louisville,  Ky.,  has  secured  the  contract 
for  a  striking  monument  0>  tfie  Confed- 
erate dead  to  be  erected  at  Shelby ville, 
Tenn. 

T\\t  "?.  '^.  ^t\.«%oft  Granite  Company, 
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of  St.  Paul,  Minn.,  has  been  awarded  the 
contract  for  a  monument  to  Dr.  C.  C. 
Salter,  at  Dukith.  The  design  is  modeled, 
in  general,  after  the  monument  to  the 
architect,  Pierre  Fontaine,  at  V^alencienncs, 
France. 

Portland  is  endeavoring  to  raise  money 
for  a  monument  to  the  Oregon  volunteers 
in  the  Spanish  war. 

The  Polish  citizens  of  Chicago  are  rais- 
ing $25,000  (or  a  monument  to  Kosciusko. 
A  statue   of  Zebulon   B.   Vance  will  be 
erected  at  Raleigh,  N.  C. 

The  two  statues  which  Maryland  is  to 
erect  in  Statuary  Hall,  at  Washington,  are 
to  be  of  Charles  Carroll,  of  Carrol Iton,  and 
John  Hanson,  the  first  President  of  the 
Continental  Congress.  The  sum  of  $24,- 
000  is  available  for  the  statues. 

Ten  thousand  dollars  is  given  to  the  city 
of  Youngstown,  O.,  by  the  will  of  the  late 
Laura  E.  Wick  for  the  erection  of  a  pub- 
lic drinking  founlain  in  Central  Square. 

A  good  nucleus  has  been  secured  for  a 
monument  to  Gen.  Beauregard  at  New  Or- 
leans. 

The  Swedes  of  Minneapolis  arc  raising 
funds  for  a  monument  to  John  Ericsson, 

The  Grove  Cemetery  Association  of 
Glastonbury,  Conn.,  will  build  a  receiving 
vault. 

James  S.  Clark,  of  Louisville,  Ky.,  has 
secured  the  contract  for  a  monument  at 
Key  West.  Florida,  to  the  Maine  victims. 

A  movement  has  been  started  for  the 
erection  of  a  granite  monument  to  Noah 
Webster  in  West  Hartford,  Conn.,  his 
birthplace. 

Lehigh  County,  Pennsylvania,  is  going 
to  erect  a  monument  to  its  soldiers  and 
sailors  who  perished  during  the  Civil  War. 
ft  will  be  erected  at  Allentown. 

Messrs.  Jaeggli  &  Martin,  of  Brcnham, 
Texas,  have  secured  the  contract  for  the 
erection  of  a  suitable  shaft  of  Texas  gray 
granite  to  mark  the  place  where  the 
declaration  cif  Texas  independence  was 
signed. 

The  Mobile  chapter  of  the  United  Con- 
federate Veterans  is  considering  plans  sub- 
mitted for  a  monument  to  .Admiral 
Scmmes, 

A  novel  headstone  of  vitrified  clay  has 
been  placed  over  the  grave  of  Jesse  C. 
Crall,  the  noted  horse  owner,  of  Atchison, 
Kans. 


Mining:  Mactiinery  for  Russia. 

The  Russian  Government  has  decided  to 
permit  all  machines  used  in  connection 
with  the  mining  and  reduction  of  gold  ores 
to  enter  the  country  without  the  payment 
of  duty.  According  to  "Stahl  and  Eisen," 
the  Russian  Mmisicr  of  Finance  has  pre- 
pared a  list  of  machines  which,  under  the 
new  decision,  may  be  imported  duty  fice. 
The  list  includes  machines  used  in  gold 
washing,  such  as  pumps,  water  pipes,  ma- 
chines for  the  hydraulic  dressing  of  gold, 
hydraulic  pumps  for  the  treatment  of  gold 
bearing  sands;  also  machinery  for  the  treat- 
ment of  gold  ores,  such  as  apparatus  for 
fusing,  for  amalgamating,  for  the  oxtrac- 
tion  of  gold  by  the  wet  process,  all  kinds 
of  furnaces,  apparatus  for  the  chlorinalion 
of  gold,  iron  casks,  and  dynamos  for  the 
electrolytic  separation  of  gold  from  cyanide 
solutions. 

Machinery  used  for  mining  in  general  is 
also  admitted  free.  Among  such  machin- 
ery are  included  dredgers,  drilling  ma- 
chines, transporting  apparatus,  water 
pumping  machinery,  ventilators,  and  all 
kinds  iif  mining  apparatus. 


The    Effect    of    Heat    on    Different 
Kinds  of  Stone. 

The  injurions  effects  of  artificial  heat 
such  as  is  produced  by  a  burning  building 
arc  of  course  greater  when  the  temperature 
is  highest.  Unfortunately,  siifticicnt  and 
reliable  data  are  not  at  hand  for  estimat- 
ing accurately  the  enduring  power  of  vari- 
ous stones  under  these  trying  circum- 
stances. According  to  some  experiments 
made  by  Dr.  Cutting,  the  heat-resisting 
capacity  of  building  stones  when  water  is 
not  applied,  stand  in  the  following  order: 
I.  Marble:  2.  Ordinary  limestone;  3. 
Sandstone:  4.  Granite;  j.  Conglomerate. 
The  limestones  and  marbles  seldom  crack 
from  heat  or  water,  but  when  the  heat  from 
the  outside  is  excessive,  they  slightly 
crumble  on  the  outside  when  water  is 
thrown  on  them.  When  they  are  cooled 
without  the  application  of  water,  the  in- 
jury is  much  less.  This  is  contrary  to  the 
generally  conceived  idea,  which  is  that 
granite  is  a  fire-resisting  mater  al.  the  fact 
being  that  marble  is  capable  of  resisting 
heat  to  a  much  greater  ^TtlttA.. 


Stone  Crade  jVotes 


New  London^  Wis.,  has  between  400  and 
500  cords  ai  stone  waiting  10  be  crushed 
for  street  paving. 

The  Bay  County,  Mich.,  road  commis- 
sioners, have  awarded  contia-.ts  for  supply- 
ing hard-head  crushed  stone  to  W,  C.  Legg 
&  Co.,  and  for  soil  stunc  to  the  Bay  Fort 
quarries. 

Work  has  been  resumed  at  tlie  D.,  L.  & 
W.  R.  R.  Co.'s  stone  quarry,  near  Shick- 
shinny,  N.  J, 

The  firm  of  Nugent  &  Clark,  stone  dres- 
sers, of  Mur(recsboro,  Tenn.,  lias  been  dis- 
solved. Mr.  Clark  retires  and  the  business 
of  the  former  firm  will  be  carried  on  under 
the  name  of  J,  S.  Nugent  &  Co. 

Sandstone.  Minn.,  stonecutters  have  not 
only  been  conceded  the  8-hour  day,  but 
they  receive  $3  a  day,  They  were  paid 
$2.75  for  nine  hours. 

Kansas  City  uses  twenty  stone  crush- 
ers, and  enipfoys  1,000  men  to  operate 
them. 

The  capitol  commissioners  of  Montana 
are  looking  through  the  quarries  of  that 
Slate  in  search  for  a  good  building  sand- 
stone for  the  new  capitol. 

The  municipality  of  Cedar  Rapids.  la., 
will  open  a  quarry  for  the  purpose  of  get- 
ting out  macadam.  The  city  will  use  the 
Higley  quarry  at  that  place. 

The  Chippewa  Sand  and  Stone  Company 
has  opened  up  a  valuable  tract  of  160 
acres  of  brown  and  buff  building  stone  at 
Warwick,  Ohio,  The  Chippewa  Sand  and 
Stone  Company  now  has  over  1,000  acres 
of  valuable  white,  brown,  buff  and  varie- 
gated sand  rock  leased  near  Warwick,  and 
has  a  new  sand  mill  in  operation  from 
which  it  is  shipping  much  sand.  Another 
new  sand  mill,  on  a  large  and  modern 
scale,  will  be  built  on  another  lease  this 
summer.  It  expects  to  develop  four  prop- 
erties iliis  year. 

The  Elwcll  bill,  before  the  Minnesota 
Legislature,  authorizes  the  board  of  man- 


agers of  the  State's  prison  to  rent  or  pur- 
chase lands  with  quarries,  the  stone  from 
which  shall  be  used  on  the  public  high- 
ways of  the  State  outside  of  cities.  The 
sum  of  $20,000  is  appropriated  for  the  es- 
tablishment of  a  rock  crushing  plant  con- 
venient to  the  prison.  Convict  labor  will 
be  used  in  carrying  on  the  work 

The  contract  for  quarrying  and  crushing 
stone  at  Dsckcrson's  Station,  Maryland,  for 
the  use  of  the  District  of  Columbia  Govern- 
ment, has  been  awarded  by  the  District 
Commissioners  to  the  Standard  Lime  and 
Stone  Company. 

The  city  council  of  Oconto,  Wis.,  has 
purchased  an  Austin  &  Western  stone 
crusher,  and  will  install  it  at  once. 

Menominee,  Wis.,  has  bought  durmg  tlu- 
winter  736  cords  of  stone,  to  be   crushed 
by  the  new  steam  crusher,  for  stone  roadsg 
and  streets.     f'^arnitTs  have  received  $2.50 
cord  for  waste  stone  off  their  farms. 

The  stone  quarries  on  the  Mouser  farm, 
near  Marion,  O.,  are  soon  to  be  worked. 
Two  large  stone  crushers  have  been  in- 
stalled. 

A.  E.  King  has  started  in  business  as  a 
general  stone  contractor,  at  Galesburg. 
111. 

John  A.  Rogers,  of  Hartsell,  Ala.,  will 
l)ut  in  a  stone  crusher  in  connection  with 
his  gin  mill  and  will  purchase  a  road  roller. 

Charlton.  N.  V.,  will  vote  on  an  appro- 
priation of  ^900  to  purchase  a  stone 
crusher. 

Sarnia,  Ont..  will  vote  on  the  purchase 
of  a  road   roller. 

Sedalia,  Mo.,  will  receive  bids  for  the 
purchase  of  a  stone  crusher. 

The  town  of  Bethlehem  has  appointed  a 
committee  to  arrange  for  macadamizing  the 
public  road,  between  Bethlehem  and 
Nazareth. 

The  Findlay,  O.,  Crushed  Stone  Com- 
pany has  purchased  machinery  for  its  plant 
and  will  soon  begin  work.     The  company 
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is  composed  of  Colonel  John  Jacob  A?tor 
and  others  who  are  interested  in  the  Ft. 
Wayne  and  Western  Railway.  The  com- 
pany has  purchased  35  acres  of  ground 
just  at  the  city  limits  and  will  open  a 
qujirry,  put  in  a  number  of  large  stone 
crushers,  a  large  limekiln  and  cement 
works. 

Hcldmaier  &  Ncu,  the  contractors  for 
the  San  Pedro,  Cal.,  breakwater,  announce 
that  they  will  obtain  the  stone  for  the  rip- 
rap work  from  Catalina  Island.  The  de- 
cision of  this  matter  has  awakened  wide 
interest  in  Southern  California.  A  quar- 
rying plant,  which  has  cost  about  ?8o,ooo 
has  been  established  on  the  island  about 
thirteen  miles  north  of  Avalon. 

The  employees  of  the  Carbon  Limestone 
Company,  of  Newcastle,  I'a..  have  been 
granted  an  advance  in  wages  amounting  to 
about  10  per  cent. 

Fred  Hanger  is  getting  out  upwards  of 
Tioo  carloads  of  stone  for  the  government  at 
the  quarries  a  short  distance  above  Lit- 
tle Rock.  It  is  all  shipped  to  Arkansas 
City,  from  which  point  it  is  distributed 
along  the  river  wherever  needed  for  revet- 
ment work. 

The  large  stone  quarries  south  of  Dun- 
bar, Pa.,  have  been  put  in  operation.  They 
were  formerly  operated  hy  Frank  Renzi,  of 
Allegheny,  and  are  now  run  by  Cotton  & 
Smith,  of  Uniontown,  employing  35  men. 
W.  F.  Bowe,  Charles  F.  McKenzie, 
John  F.  Holmes,  Maurice  Walton  and  W. 
H.  Wingard  have  incorporated  the  Lith- 
onia  Crushed  Stone  Company,  with  offices 
at  Augusta,  Ga.    Capital  stock,  $10,000, 

Saginaw,  Mich.,  is  making  vigorous  ef- 
forts to  secure  stone  roads. 

Evan  T.  Thomas  has  opened  his  lime- 
stone quarries  at  Prospect,  N.  Y. 

The  town  of  Mount  Pleasant,  West- 
chester County,  has  decided  to  purchase  a 
stone  crusher. 

The  T.,  P.  &  W.  Railroad  has  opened  up 
a  quarry  near  Hamilton,  111.,  and  wilt  dig 
out  rock  and  gravel  for  road-making  pur- 
poses. It  is  said  to  be  the  intention  to  sell 
the  product  of  the  quarries  to  townships 
and  cities  along  the  line  for  the  purpose  of 
road  building. 

Advertisements  have  been  issued  for  pro- 
posals for  the  construction  of  a  stone  dock 
at  Portsmouth.  N.  H,.  by  the  Federal 
Government. 


Georgia's     Monument     at     Chxcka- 
maug[a. 

The  monument  that  is  to  be  dedicated  by 
the  State  of  Georgia  in  Chickamauga 
National  Park  between  May  ist  and  May 
loth.  will  be  a  fitting  tribute  to  the  memory 
of  the  illustrious  dead  of  the  confederacy. 
The  $25,000  that  was  appropriated  by  the 
Georgia  Legislature  for  the  purpose  of  the 
purchase  and  erection  of  the  monument 
came  as  the  result  of  patient  and  energetic 
effort  in  which  the  mothers  and  daughters 
of  the  confederacy  were  enthusiastic  and 
willing  workers. 

The  monument  stands  in  the  most  con- 
spicuous position  at  the  Chickamauga 
Park,  being  erected  on  the  spot  where 
Benning's  famous  brigade  did  their  heroic 
fighting  on  the  battlefield  of  Chickamauga. 

The  Georgia  monument  is  built  from 
base  to  summit  of  Georgia  blue  granite, 
and  is  the  work  of  the  Venablc  Brothers, 
of  .Atlanta.  The  base  is  in  the  iomi  of  a 
three-cornered  star,  having  a  bronze  statue 
of  a  confederate  soldier  on  each  corner. 
These  statues  represent  an  infantry  soldier, 
an  artilleryman,  and  a  dismounted  cav- 
alryman. 

The  monument  rises  eighty  feet  in  the 
air,  and  is  capped  by  the  bronze  statue  of 
a  confederate  color  bearer. 

In  bronze  relief  on  this  monument  is 
the  coat-of-arms  of  the  State  of  Georgia, 
and  there  are  three  panels  upon  which  arc 
inscribed  the  names  of  all  the  commanders 
and  all  the  troops  engaged  in  the  battle 
of  Chickamauga. 

The  bronze  statues  are  of  heroic  form, 
and  were  made  by  the  Gorhain  Manufac- 
turing Company,  of  Providence.  There 
are  also  52  markers  hewn  from  Stone 
Mountain  granite  by  the  Venablc  Brothers 
Company,  placed  to  indicate  the  various 
confederate  lines  of  battle  in  Chickamauga 
Park. 

As  far  as  possible  the  Georgia  memorial 
used  Georgia  material  in  building  the 
Georgia  monument  and  the  markers.  A 
paved  walk,  sixty  feet  in  diameter,  has  been 
laid  aroimd  the  Georgia  monument.  It  is 
the  only  tnonunient  in  the  park  with  such 
a  surrounding  pavement. 

The  cost  of  the  Georgia  monument  will 
be  about  $20,000.  Both  monument  and 
"markers"  will  be  completed  within  the  ap- 
propriation fvTSt  TOBidt  S.OX  AN\t  V^t^'Ci^.t. 


Contracts  and  Building 


The  contract  for  leveling  and  straighten- 
ing the  track  o[  the  LaCrosse  division  of 
the  Milwaukee  road  has  been  let  to  J. 
A.  and  D.  A.  Mcintosh,  of  Milwaukee,  and 
work  will  be  commenced  within  two  weeks 
unless  the  conditions  of  the  weather  forbid. 
About  ijOOOjOOO  ctibic  yards  of  earth  will 
have  to  be  removed  and  the  grade  of  the 
track' raised  in  some  places  and  depressed 
in  others,  while  in  several  localities  the  line 
will  be  straightened. 

In  the  construction  of  the  Boston  South- 
ern Union  railroad  terminal  there  were 
used  43.000  spruce  piles.  16,000,000  brick, 
15.000  tons  of  steel,  200,000  feet  of  cut 
stone,  75,000  barrels  of  Portland  cement, 
^,000  bbls.  Rosendalc  cement,  5,000,000 
cubic  feet  of  yellow  pine  timber,  ten  acres 
of  gravel  roofing,  350.000  square  feet  of 
wire  glass,  and  20,000  tons  of  putty  for  set- 
ting the  glass.  To  paint  the  building 
called  for  200  acres  painting  estimated  as 
a  single  coat,  .'\mong  its  prominent  fea- 
tures is  an  eagle  on  lop  of  the  front  cut 
from  a  granite  block  weighing  20  tons, 
and  the  largest  illuminated  clock  in  the 
world,  with  a  dial  14  feet  in  diameter.  The 
capacity  of  the  depot  is  for  4.000  trains  in 
18  hours,  and  30  miles  of  rails  in  its  shed 
The  cost  of  the  depot  is  $r4,ooo,ooo.  Nor- 
cross  Brothers  of  Worcester,  Mass..  were 
the  conlractftrs. 


Public  Butldingfs  2nd  Schools. 

Savannah.  Ga.,  contcmplaies  building  an 
auditorium  at  a  cost  of  $75,000.  No  plans 
have  been  secured  yet. 

Ipswich,  S.  D.,  will  erect  a  public  build- 
ing, the  lower  part  to  be  used  as  .in  opera 
house,  and  the  upper  floors  to  be  devoted 
to  lodge  purposes. 

The  Newport  News  and  Old  Point  Rail- 
way and  Electric  Railway  Company  will 
build  a  $15,000  summer  theatre  at  Bucksoe 
Beach. 

A  twenty-room  school  will  he  erected  at 
Calument  ave.  .ind  Twenty-seventh  street, 


Chicago.    W.  B.  Mundue,  architect.    Cost, 
$85,000.     Contracts  not  let. 

Jackson,  Tcnn.,  will  erect  a  $25,cx)0  city 
hall. 

The  St.  Michaels  Catholic  Society  will 
build  a  $j6,ooo  school  at  Sutton  Bay,  Mich. 
Address,  Rev.  Alex.  Zugelder,  Provement, 
Mich. 

The  Portland  (Me.)  school  board  pro- 
poses to  erect  a  $50,000  school  building 
on  Park  street. 

Port  Chester,  N.  Y.,  will  enlarge  its  pri- 
mary school  and  build  a  new  high  school. 

The  S.  S.  Still  College  of  Osteopathy  !■* 
planning  to  build  an  $80,000  college  build- 
ing at  West  Fifteenth  and  Locust  streets, 
Dcs  Moines,  la.  Hallett  &  Rawson,  archi- 
tects, will  prepare  the  plans. 

A  bill  is  before  the  New  Jersey  Legisla- 
ture providing  for  an  appropriation  of 
$300,000  for  a  State  Normal  School,  to  be 
located  at  Newark. 

A  committee  has  been  appointed  to  re- 
port on  the  matter  of  building  a  Masonic 
Temple  at  Appleton,  Wis. 

Wayne  County,  Ohio,  Commissioners 
are  considering  plans  for  the  remodeling 
of  the  county  jail,  which  was  recently  con- 
demned. 

.-\  vote  will  be  lakt-n  at  the  spring  elec- 
tion at  Geneva.  Ohio,  on  the  question  of 
issuing  $30,000  schoor bonds.  Plans  have 
been  prepared  by  the  Owsley  Company,  of 
Youngstown. 

The  Orange  (Mass.)  town  board  voted 
$15,000  to  enlarge  the  high  school. 

The  plans  and  specifications  of  Dittoe  & 
Wisenall  for  a  counhousc  at  Covington. 
Ky.,  have  been  accepted  and  approved. 

.^n  appropriation  of  $230,000  has  been 
set  aside  for  furnishing  the  Rahway  (N.  J.) 
Reformatory.  The  wing  will  he  fitted  np 
with  steel  cells  for  the  accommodation  of 
250  prisoners. 

About  May  i  contracts  will  be  let  for 
building  the  Trempeleau  County  Aslyum 
at  Whitehall.  Wis.    John  Charles,  Menomi- 
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nee,  architect.  The  building  wil!  be  coji- 
stnicted  of  stone,  brick  and  iron.  It  will 
be  about  200x120,  and  two  stones  high 
above  the  basement. 

Gibson  County.  Tennessee,  is  to  have  a 
new  courthouse  at  Trenton. 

South  Bend,  Ind.,  will  erect  a  $50,000 
city  hall. 

Bids  will  bo  received  April  24  for  build- 
ing a  i6-room  schoolhousc  at  Dayton,  O. 
Mechanical  heating  and  ventilating  and 
dry  closets  will  be  used.  William  G. 
Haeussler,  Clerk. 

D.  H.  Burnliam  &  Company,  The  Rook- 
ery, Chicago,  have  drawn  plans  for  a  pub- 
lic library  at  Kenosha,  Wis.  The  build- 
ing will  be  one  and  two  story  and  base- 
ment, with  a  dome.  Cost,  $100,000.  Con- 
tracts not  let. 

Plans  have  been  prepared  for  a  $12,000 
schoolhouse  at  Wakefield,  Neb. 

The  Board  of  Commissioners  of  Miami 
County.  Indiana,  will  receive  bids  on  April 
22  for  a  new  jail  and  sherifTs  residence  at 
Peru 

A  $15,000  town  hall  and  an  $18,000 
schoolhouse  will  be  erected  at  Monessen, 
Pa. 

Sand  Beach,  Mich.,  has  voted  $10,000  to 
rebuild  its  high  school. 

The  city  council  of  Chicago  has  ap- 
propriated $2,000,000  for  new  school  build- 
ings. 

Plans  for  the  erection  of  a  $35,000  school- 
house  at  New  Castle,  Pa.,  have  been  ac- 
cepts!. 

J.  L.  Silsbce.  No.  204  Dearborn  street, 
Chicago,  has  prepared  plans  for  a  $50,000 
high  school  at  Polo,  III. 

The  Martin  County  (Minnesota)  Board 
has  accepted  plans  prepared  by  the  Pauly 
Jail  Company  for  the  $10,000  jail  to  be 
erected  at  Fairmont.  Bids  will  soon  be 
received. 

The  Winnebago  County  (Wisconsin) 
Board  has  decided  to  spend  $20,000  in 
erecting  a  new  jail  at  Oshkosh. 

Scott  County,  Mississippi,  will  erect  a 
$20,000  courthouse  at  Forest.  Contracts 
not  let. 

Stoltzc  &  Schick,  of  La  Crosse,  Wis.. 
have  prepared  plans  for  an  opera  house  to 
be  erected  at  Spring  Grove,  Minn. 

The  commissioners  of  Clarion  County, 
Pennsylvania,  have  agreed  upon  plans  and 
specifications  for  a  county  home  building; 


estimated  cost,  $40,000.  The  building  will 
cover  a  ground  space  114x20:,  and  is  cal- 
culated to  accommodate  100  beds  if  needed, 

W.  Albert  Swasey  is  preparing  plans  for 
a  $300,000  Masonic  hall  at  St.  Louis. 

The  plans  of  George  BerlinghofT,  of  Be- 
atrice, for  a  new  $30,000  courthouse  at 
Wayne,   Neb.,  have  been  accepted. 


Hotels^  Clubs  an4  Dwelling^. 

.\t  a  citizens'  mass  meeting  at  Menomi- 
nee, Mich.,  it  was  decided  to  build  a  three- 
story  clubhouse,  at  a  cost  of  $15,000,  for 
a  social  and  business  men's  club,  recently 
organized.  The  building  is  to  be  com- 
pleted by  Nov.  I. 

Plans  are  being  prepared  for  the  erection 
of  a  six-story  hotel,  to  be  erected  on  the 
site  of  the  present  Richmond  House  at 
North  .-Xdams,  Mass. 

Press  report  states  that  Bryant  &  Bar- 
ber, of  Polo,  111.,  purchased  of  Leland, 
hotel  property  at  Michigan  avenue  and 
Jackson  street,  ChicaRo,  and  will  erect  a 
large   fire-proof  hotel. 

Architects  are  preparing  plans  for  en- 
larging the  Crescent  Clubhouse,  at  317 
North  Paca  street,  Baltimore,  Md.  A 
three-story  addition  will  be  erected,  con- 
taining kitchens,  dining-rooms  and  other 
necessary  departments.  A  bowling  alley 
will  also  be  put  in.  The  impruvcments  will 
cost  about  $25,000. 

.Architect  Harvey  Wright  has  prepared 
plans  for  a  four-story,  $40,000  apartment 
house,  of  brick  and  Bedford  stone,  on 
Greenwood  avenue,  near  Fifty-fourth 
street.  Chicago. 

A  brick  and  stone  hotel  and  bank  build- 
ing will  be  erected  for  C,  O.  Cooky,  M 
D.,  at  Madelia,  Minn.  Frank  Thayer, 
architect,   Mankato,   Minn. 

The  Woman's  Club,  of  Denver,  Colo., 
has  adopted  plans  for  remodeling  the  ar- 
mory building,  on  Glenarm  street,  for  ckib 
purposes,  Fstimated  cost,  $30,000.  Mrs. 
S.  S.  Piatt.  Secretary  of  Building  Com- 
mittee. 

An  apartment  house  of  brick  and  Bed- 
ford stone  will  be  erected  on  the  comer  of 
Prairie     avenue    and     Fifty-fourth     street, 
Chicago.     Cost,  $50,000.    K.  \..  \it«>cv«i\«ft, 
architect. 
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The  Church  Ciub  of  ihc  Episcopal 
Church,  Twelfth  and  Walnut  streets,  Phila- 
delphia, Pa.,  has  under  consideration  the 
erection  of  a  $12,000  clubhouse  for  boys. 

H.  L.  Ncwhousc,  4630  Prairie  avenue, 
Chicago,  111.,  has  prepared  plans  for  four 
apartment  houses  of  brick  and  Bedford 
stone,  at  6210-16  Madison  avenue,  Chica- 
go- 
Samuel  B.  Harman  will  replace  the  ho- 
tel at  Court  and  Willow  streets,  Williams- 
I)ort,  Pa.,  with  a  uiudern  four-story  stnic- 
(urc.  Wagner  &  Reitmcyer  have  prepared 
plans. 

John  G.  Thurtle,  of  Indianapolis,  has 
jjrepared  plans  for  a  $50,000  hotel,  to  be 
erected  by  C.  M.  Crawford,  at  Crawfords- 
ville,  Ind. 

The  executor  of  the  Crawford  estate  has 
decided  to  remodel  the  Crawford  House, 
at  Windsor,  Ont.  The  architect's  estimate 
of  the  contemplated  change  is  $15,000. 

Esenwein  &  Johnson,  of  Buffalo,  N.  Y.. 
have  prepared  plans  for  a  four-story  hotel 
to  be  erected  at  Exchange  and  Michigan 
streets  by  George  Leyden. 

E.  W.  Smith  will  soon  begin  the  con- 
struction of  f^ats  at  Ninth  and  Oak  streets, 
Kansas  City,  Mo.  The  building  will  be 
designed  by  Van  Brunt  &  Howe,  archi- 
tects, will  be  of  brick  and  stone  and  will 
cost  about  $30,000. 

Mrs.  H.  W.  Roth  will  erect  a  $27,000  flat 
building  on  Seventh  and  Cedar  streets, 
Milwaukee.  Wis.     Fred  Graf,  architect. 

The  Kalamazoo,  Mich.,  Hotel  Company 
has  been  incorporated,  to  erect  a  large  new 
hotel  at  the  Michigan  Central  Depot. 


BtAsmess  Buildingfs. 

The  Schwarzschild  &  Sulzberger  Com- 
pany will  erect  a  packing-house  plant  em- 
bracing a  number  of  buildings,  on  Ash- 
land avenue,  between  Forty-first  and  For- 
ty-third streets,  Chicago.  Cost.  $800,000. 
Zachary  T,  Davis,  architect.  Contracts 
not  let. 

The  Withelm  Griessen  Engineering 
Company,  of  Chicago,  will  erect  a  $100,- 
000  malt  house  for  the  Sioux  City,  la., 
Brewing  Company. 

Messrs.  Mimmons  &  Fellows,  architects, 

have  drawn  plans  for  an  addition  to  the 

factory  of  the  McCormick  Harvester  Ma- 

chinery  Company,  Blue  Island  and  V/tsl- 


ern     avenues,     Chicago.     Cost,    $250,cxx). 
Contracts  not  let. 

The  Gast  Brewing  Company  will  build 
a  co-operative  brewery  at  Broadway  and 
Hornsby  avenue,  St.  Louis. 

Plans  are  being  prepared  for  a  $200,000 
business  building  to  be  creeled  on  the  cor- 
ner of  Fourth  and  Walnut  streets,  Cin- 
cinnati, O,  C.  G.  Schncdlapp  and  A.  B. 
Voorhies,  owners. 

Henry  Ives  Cobb,  of  100  Washington 
street,  Chicago,  has  prepared  plans  for  an 
eight-story  warehouse,  at  207-11  Jackson 
boulevard,  in  that  city,  for  the  E.  H.  Shel- 
don estate.  Cost,  $165,000.  Contracts  not 
let 

The  Baltimore  &  Ohio  railway  will  build 
a  new  passenger  depot  at  Sandusky,  Ohio. 

The  Duquesue  Brewing  Company,  of 
Pittsburg,  Pa.,  will  erect  a  plant  in  that 
city  with  an  annual  capacity  of  100,000 
barrels. 

Chicago  and  St.  Louis  architects  arc 
preparing  plans  for  a  new  plant,  to  be 
erected  by  Metz  Bros.,  brewers,  at  Omaha. 
Neb.     Estimated   cost,   $225,000. 

The  city  council  of  Kenosha,  Wis.,  grant- 
ed to  W.  H.  Schoot,  of  Chicago,  a  fran- 
chise to  connect  and  maintain  in  the  for- 
mer city  for  a  period  of  fifty  years  a  pub- 
lic heating  and  hot  water  plant.  The  plant 
will  supply  heat  from  a  central  station  and 
will  be  in  operation  by  fall  of  this  year. 
The  plant  for  this  purpose  will  cost  over 
$50,000  and  will  be  erected  at  once. 

The  D.  Litz  &  Sons  Brewing  Company, 
of  Allegheny,  will  erect  an  addition  to  the 
brewery  on  Spring  Garden  avenue  at  a  cost 
of  $300,000. 

Scelcr  &  Roberts,  of  Philadelphia,  Pa  . 
arc  preparing  plans  for  an  eighleen-story 
office  building,  to  be  erected  on  Broad 
street,  near  Chestnut.  J.  Wallace  Hallo- 
well,  owner. 

The  Lindell  Real  Es<ate  Company,  of 
St.  Louis,  Mo.,  is  planning  to  erect  a  seven- 
story  building  at  Washington  avenue  and 
West  Twelfth  street.  J.  M.  Carpenter, 
vice-president  of  the  company,  is  promoter. 

The  Texas  &  Pacific  railway  contem- 
plates building  a  $200,000  depot  at  New 
Orleans.  La. 

The  Southern  Railway  Company  will 
erect  an  additional  building  at  Washington, 
D.  C.  Seven-stories,  190x35.  fire-proof, 
clock-tower.      Frank  S,  Gannon,  General 
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B.  F.  Avery  &  Sons  Plow  Company,  of 
Louisville,  Ky.,  have  made  arrangemcnis 
to  erect  a  five-story  office  building  and 
warehouse  at  Dallas,  Texas.  Estimated 
cost.  $50,000.     G€orge  C.  .\very,  president. 

D.  H.  Bumham  &  Company  have  pre- 
pared plans  for  an  additional  story  for  the 
Marshall  Field  &  Company  building,  Fifth 
avenue  and  Adams  street.  Chicago.  It  will 
be  built  of  granite,  and  will  cost  $50,000. 

The  Schlitz  Brewing  Company,  of  Mil- 
waukee, Wis.,  is  preparing  to  erect  a  $60,- 
000  beer  depot  in  Denver. 

L.  G.  Hallberg,  84  La  Salle  street,  Chi- 
cago, has  prepared  plans  for  a  five-story 
addition  to  August  Turner's  varnish  fac- 
tory, at  Fourteenth  place  and  Sangamon 
street.  Cost,  $25,000.  Contracts  not  yet 
let. 

Press  report  states  that  the  Sante  Fe  rail- 
road will  commence  the  erection  of  shops 
at  Topeka,  Kans..  this  year.  The  new 
shop  will  cost  in  the  neighborhood  of 
$150,000,  and  will  be  equipped  with  the 
latest  machinery  for  locomotive  construc- 
tion. After  it  is  built,  all  Santa  Fe  loco- 
motives will  be  built  at  that  city. 


Chufdies. 

The  M.  E.  Society  of  Canton,  O.,  has 
selected  the  site  for  a  $15,000  church  to  be 
erected  this  summer. 

Plans  have  been  prepared  for  the  erec- 
tion of  a  $10,000  Baptist  church  at  Atlan- 
ta, Ga.  D.  G.  Hughes,  C.  B.  Ellis,  build- 
ing committee. 

The  Catholic  Society,  of  Menominee. 
Wis.,  has  decided  to  build  a  $20,000  church 
to  replace  the  one  recently  burned.  Rev. 
Joseph  F.  Volz,  rector. 

The  Baptist  Society  has  decided  to  build 
a  new  church  on  Sixth  avenue  and  Cherry 
streets,  Pine  Blufif,  Ark. 

The  Greenwood  Baptist  Society  has  de- 
cided to  build  a  new  church  at  Ninth 
street  and  Seventh  avenue,  New  York. 
Rev.  Dr.  Robert  B.  Hull,  pastor. 

A  committee  has  been  appointed  to  take 
steps  towards  the  immediate  erection  of 
a  $25,000  church  at  Selma,  Ala. 

Galuke  &  Stewart,  of  Atlanta,  are  pre- 
paring plans  for  a  new  Presbyterian  church 
at  Spartensburg,  Ga. 

The  Corpus  Christi  Cathotic  Society,  of 
Chambersburg,  Pa.,  is  selecting:  plans  for 


building  a  modem  church.       Rev.   F.  C 
Xoel,  rector. 

The  Belmont  Avenue  Baptist  Society,  of 
Springfield.  Mass.,  proposes  to  build  a 
new  church.  Estimated  cost.  $^5,000.  Rev. 
\V.  E.  Watcrbury,  pastor. 

The  M.  E.  Society,  of  El  wood,  Ind.,  has 
decided  to  expend  $25,000  in  building  a 
new  church.     Rev.   L.   M.   Kridcr.  pastor. 

The  Christian  Society,  of  Vincennes, 
Ind.,  has  decided  to  build  an  $85,000 
church. 

The  M  E.  Society,  South,  of  Chilli- 
cothe,  Mu..  is  planning  to  build  an  $(8,000 
church. 

The  Church  of  the  Good  Shepherd  is  a 
newly-organized  Episcopal  Society  of 
Washington,  D.  C,  which  will  build  a  new 
church,     W.   L.   Conley,   architect. 

A,  A.  Small.  E.  E.  Hendee  and  L.  D. 
Ravling  have  been  appointed  a  commit- 
tee to  secure  plans  for  the  erection  of  d 
$35,000  M.  E.  church  at  Kokomo,  Ind. 

The  Globe  Congregational  Society,  of 
Woonsocket.  R.  I.,  has  accepted  plans  pre- 
pared by  William  M.  Buttcrficld,  of  Man- 
chester, N.  H,,  for  the  erection  of  a  new 
church.     Estimated  cost,  $16,000. 

The  Catholic  Society  of  the  Immaculati' 
Conception,  of  Fountain  City,  Wis.,  will 
soon  ask  for  bids  on  the  erection  of  a  $30,- 
000  church.  Rev.  Aloys  Schanenberg, 
pastor. 

Charlton,  Gilbert  &  Demar,  of  Mar- 
quette, have  been  chosen  architects  for 
The  Ste  Anna  French  Catholic  Church,  at 
Calumet,  Mich.     Estimated  cost,  $20,000. 


Bridgfes* 

The  Metropolitan  Street  Railway  Com- 
pany, of  Kansas  City,  Mo.,  has  been  au- 
thorized to  expend  $1,500,000  in  improve- 
ments. All  the  work  of  rebuilding  old 
and  new  lines  and  viaducts  will  be  under 
Walton  H,   Holmes. 

A  portion  of  the  Pine  Street  bridge,  built 
across  the  Cumberland  River,  at  Pine- 
villc,  Ky..  at  a  cost  of  $25,000,  has  fallen. 
The  piers  were  undermined  by  the  water. 

The  Albany  Railway  Company  will  con- 
struct a  bridge  over  the  Hudson  River, 
between  Troy  and  Watcrvliet, 

The  Kings  County  (Washington)  Com- 
missioners have  decided  to  build  a  steel 
bridge  over  the  Snoguatime  River  at  Nov- 
elty. 

The  Street  CoT(\vc\\woTvt\  o\  'Sa.  \jQviv!. 
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Terminal    Railroad   tracks   at    Ewing  ave- 
nue. 

Bids  will  be  received  at  Chicago  up  to 
May  31  for  the  erection  of  the  super- 
structure of  a  railroad  bridge  over  the 
Desplaines  River  on  the  line  of  the  Rock 
Island  railroad  in  Joliet,  111. 

The  stone  arch  over  the  east  channel  of 
the  Mississippi  River,  at  Minneapolis,  will 
be  enlarged. 

A  bridge  will  be  erected  across  the 
Smith  River,  about  sixteen  miles  south  of 
Great  Falls,  and  near  Truly,  Mont. 

A  bridge  will  be  built  over  the  East 
Hartford  meadows,  on  the  line  of  Hart- 
ford avenue,  at  Hartford,  Conn.  It  will 
be  400  feet  long  and  64  feet  wide.  Bids 
will  be  received  for  a  stone  bridge  and 
also  for  a  street  bridge  on  stone  founda- 
tions. 

The  contract  for  the  Choctaw  and  Mem- 
phis bridge  over  the  Arkansas  River,  at 
Little  Rock,  has  been  awarded  to  McGeCf 
Kahman  &  Co. 

The  B.  &  O.  ofHcials  have  decided  to 
build  a  bridge  across  the  Sandusky  River 
near  the  site  of  the  present  structure,  and 
the  road  will  be  double-tracked  through 
the  city  of  Tift'in  entirely,  and  for  some 
distance  out  of  it. 

Before  the  season  is  over  it  is  probable 
that  a  new  bridge  will  be  built  at  Gordon 
Park,  Cleveland,  O. 

The  Southern  Bridge  Company  has  the 
contract  to  build  a  bridge  across  the  War- 
rior River  connecting  Northport  and  Tusk- 
aloosa,  Ala.     The  price  is  $.13,250. 

One  hundred  and  fifty  feet  of  the  state 
dam  across  the  Scioto  River,  at  Chillicothc, 
O.,  was  carried  away  by  the  high  water. 
The  dam  is  becoming  old  and  may  have  to 
be  entirely  reconstructed,  which  will  cost 
about  $50,000. 

The  question  of  issuing  bonds  to  build 
a  bridge  across  the  Grand  River  at  Payncs- 
vilie,  O.,  will  be  voted  upon  at  the  spring 
election.  The  cost  of  the  bridge  is  not  to 
exceed  $35,000.  J.  E.  Post.  Lake  County, 
Commissioner. 

The  Illinois  Central  railroad  will  rebuild 
the  Dubuque-Duluth  bridge. 

Binghamton  has  issued  $40,000  in  bonds 
lor  a  bridge  at  Tompkins  street. 

Plans  arc  now  being  prepared  in  Kanka- 
kee, III.,  for  another  public  bridge  to  re- 
place the  old  one,   at  a  cost  of  $80,000, 
which    will   be   of  stone   or   cement,    and 


styled  after  the  one  recently  built  at  Tope- 
ka,  Kans. 

Mayor  H.  P.  Ford,  of  Pittsburg.  Pa., 
has  received  a  letter  from  the  Wax  Depart- 
ment at  Washington,  asking  for  plans  for 
the  bridge  the  city  proposes  to  build  in 
place  of  the  old  Tenth  street  structure. 
The  new  bridge  can  be  built  at  a  cost  of 
$260,000  if  the  old  piers  are  utilized,  but 
should  the  War  Department  insist  upon 
500-foot  spans,  the  cost  would  run  up  to 
$400,000. 

The  damaged  bridge  of  the  Allegheny 
Valley  at  West  Penn  Junction  will  be  en- 
tirely replaced  by  a  modern  structure  that 
will  probably  cost  $100,000. 


Scandinavian  Granite. 

The  beauty  of  Scandinavian  Granite  has 
been  nowhere  more  appreciated  than  in 
Paris.  It  has  been  sckcted  as  the  material 
out  of  which  JO  pillars  are  to  be  made  for 
the  splendid  Memorial  Church  which  is 
being  erected  at  the  scene  of  the  terrible 
Charity  Bazaar  disaster  which  took  place 
about  two  years  agn.  says  the  "Stone- 
mason," which  adds  this  curious  bit  of  in- 
formation: It  was  decided  by  the  relatives 
of  the  dead  and  others  to  erect  a  magni- 
ficent church  on  the  spot,  and  a  sacred 
edifice  is  now  being  bnilt  at  a  cost  of  7.000.- 
000  fr.,  of  which  it  is  said  that  Jay  Gould 
has  contributed  1,000,000  in  memory  of 
some  relative  who  perished  in  the  flames. 
The  pillars  are  to  be  of  Labrador,  and  to 
form  the  support-^  of  a  gallery  or  arcaded 
balcony,  running  around  the  interior  at  a 
considerable  height,  The  building  is  to  be 
lighted  by  electricity,  and  the  play  of  color 
on  the  stone,  and  the  sparkling  lustre, 
which  is  a  feature  of  Scandinavian  Granite, 
will  produce  a  wonderful  eflFect. 


Leg^al  Definition  of  Mineral. 

The  English  courts  have  given  a  very 
comprehensive  dcfintton  of  the  word  "min- 
eral." One  of  the  notable  cases  is  that  of 
the  Attorney  General  v.  Tomline  (L.R.  5 
Ch.  Div.  750),  in  which  Lord  Justice  Fry 
held  that  "the  word  'mineral'  includes 
every  substance  which  can  be  got  from  un- 
derneath the  surface  of  the  earth  for  the 
purpose  of  profit."  In  the  case  of  Nisbet 
Hamilton  vs.  North  British  Railway  Com- 
pany (13  Ct.  Sess.  Cas.  4th  series,  454,  at 
page  461),  Lord  Adam  said,  "Common 
eaT\\\  aT\4  %au^  ait  TivvTvt«\^r 


Tcrre  Haute.  Ind..  April  i. 

The  Terre  Haute  Stone  Works  Company 
has  secured  a  contract  for  the  stone  work 
on  a  chwrch  at  Paris.  III.  There  are  about 
10,000  cubic  feet  of  stone  in  the  job.  The 
entire  building  15  faced  with  stone.  Bedford 
Buff  being  specified.  The  foundation  is 
alreadj/  in. 

In  the  past  few  weeks  business  in  the 
building  trades  has  been  picking  up,  and 
the  prospects  are  that  tliis  season  wilt  be 
a  great  improvement  over  recent  years. 
Last  December  this  city  had  a  large  and 
disastrous  fire,  buildings  representing  a 
frontage  of  about  225  feet,  or  about  six 
stories,  being  burned  out.  Little  was  done 
in  the  way  of  replacing  these  buildings  un- 
til a  short  time  ago.  One  of  the  buildings 
destroyed  was  a  department  store,  with  a 
frontage  of  about  75  feet.  The  owner  will 
not  rebuild,  as  he  has  removed  his  busi- 
ness to  Indianapolis,  but  it  is  reported  that 
the  property  will  be  improved  the  coining 
season.  One  front  of  Green  River,  Ky., 
stone  stood  through  the  fire,  and  this  is  to 
be  rebuilt,  the  two  upper  stories  being 
taken  down  and  replaced.  Four  of  the 
buildings  will  also  be  replaced,  the  plans 
calling  for  three-story  structures,  mainly 
of  brick  and  terra  cotta.  Mr.  Myers,  of 
Cincinnati,  will  erect  a  building  of  fifty  feet 
front,  ornamental  Bedford  stone,  to  replace 
two  old  structures  that  have  been  lorn 
down. 

The  general  prosperity  of  the  towi^  is 
shown  by  the  fact  that  the  Vandalia  rail- 
road shops  are  running  ten  hours  a  day 
and  the  Car  Wheel  and  the  Tool  works 
are  very  busy.  TERRE  H.\UTE. 


Fort  Worth,  Texas.  April  5. 
The  indications  point  to  a  good  year  in 
the  Lone  Star  State.  Trade  in  ihc  stone 
line  is  gradually  picking  up.  Work  going 
on  at  the  present  time  includes  the  Hoxie 
Bank  building,  the  Central  Fire  Hall  and 
several  small  jobs,  giving  employment  to 
17  or  18  stonecutters  in  all.  The  Texas  & 
Pacific  passenger  depot  has  been  let  to 
Thompson    &    Gray,    of   St.    Louis,    Mo. 


Tfierc  are  about  12,000  cubic  feet  of  Pecos 
red  sandstone  in.  Bids  have  been  received 
for  the  Texas  &  Pacific  roundhouse  and 
machine  shops,  and  for  a  brick  and  stone 
passenger  depot  for  the  Santa  Fe  company. 
The  contract  for  the  Arizona  Slate  House 
has  been  let  to  Mr.  Tom  Lovell,  a  promi- 
nent contractor  of  this  Stale.  There  is 
some  talk  of  fine  courthouses  in  Houston 
and  Waco,  but  as  yel  nu  plans  have  been 
advertised  for.  GOWEN. 

Peoria,  III.,  April  3. 
The  building  prospects  in  this  city  are 
bright.  August  Meyer  is  about  to  erect 
a  store  building,  to  cost  $50,000.  The 
committee  on  appropriations  agreed  to  al- 
low $550,000  for  the  Insane  Asylum  that 
is  located  here,  $410,000  to  be  used  on  ad- 
ditions to  the  building,  and  maintenance 
receiving  $140,000.  The  C,  R.  I.  &  P- 
R.  R.  Company  is  making  preparations  to 
start  on  a  new  depot  here;  total  cost,  in- 
cluding sheds,  $100,000.  The  P.  &  P.  U. 
R.  R.  Company  is  having  plans  prepared 
for  the  remodeling  of  the  old  Union  station 
and  intends  to  expend  $100,000  on  the  im- 
provements. A  new  public  school  has 
been  let  recently,  costing  about  $40,000, 
Fred  Mintz,  of  this  city,  securing  the  con- 
tract. Prospects  in  the  building  line  are 
encouraging,  but  there  is  little  going  on 
at  present,  the  weather  being  too  severe, 
as  we  are  now  having  the  greatest  snow 
storm  of  thu  winter  season. 

JOHN  SCALLY. 


Potsdam,  April  6. 
There  is  little  activity  in  this  section  at 
present.  Twelve  stonecutters  arc  working 
on  a  gate  and  lodge  for  the  Bayside  Ceme- 
tery, of  this  place.  These  handsome  struc- 
tures are  a  gift  from  the  Clarkson  family, 
and  will  cost  about  $10,000.  E.  K. 


The  Board  of  Supervisors  of  Monroe 
County.  New  York,  will  invite  from  all 
the  bridge  manufacturers  plans  and  speci- 
fications for  the  steel  bridge  across  the 
Genesee  River.     Estimated  cost.  $.»X),ooo. 


A  bill  providing  tor  the  appointment  of 
an  inspector  of  slate  quarries,  at  a  salary 
of  $1,200  a  yca.r,  l\?v?>  v'^'i^.td.  %ft.cotv^  \«a.V 
ing  in  vV\c  Senate  aV  "\^-AtT\iQ>4t%, 


Cradc  f^oUs 


The  New  Albany  Manufacturing  Com- 
pany has  just  completed  a  Gilmorc  patent 
double-planer,  which  will  be  shipped  to 
Bedford  for  use  in  one  of  tiic  quarries.  It 
weighs  60,000  lbs.  No  class  of  stone-work- 
ing machinery  enjoys  a  higher  reputation 
than  that  made  by  the  New  Albany  Co. 

Mr.  Allred  C.  Torbert,  whp  has  been 
general  purchasing  agent  for  a  number  of 
years  of  McArthur  Brothers  Cumpany,  of 
Chicago,  and  the  Chicago  Crushed  Stone 
Company,  has  recently  organized  the  firm 
of  Alfred  C.  Torbert  &  Company,  purchas- 
ing and  selling  agents  for  contractors  and 
railroad  plants  of  every  description,  min- 
ing and  general  machinery,  etc.,  new  and 
second-hand.  Mr.  Torbert's  past  experi- 
ence and  his  present  arrangements  are  such 
as  place  hitn  in  close  touch  with  every 
company  and  firm  or  individual  of  any  im- 
portance doing  business  in  this  line.     His 


wants  to  buy,  and  what  they  want  to  buy; 
who  wants  to  sell  and  what  they  want  to 
sell.  An  advertisement  of  the  new  firm 
will  be  found  on  another  page.  From  it 
readers  of  Stone  will  be  able  to  learn  a 
few  of  the  bargains  in  second-hand  ma- 
chinery they  have  to  offer  at  the  present 
time. 

For  thousands  of  years  those  who  have 
applied  liquid  colors  for  artistic  and  dec- 
orative purposes  have  been  content  to  use 
a  bunch  of  hair  or  bristles  fastened  to  a 
stick.  It  was  a  useful  tool,  but  crude  for 
many  of  the  purposes  to  which  it  was  ap- 
plied. It  remained  for  a  Yankee  inventor, 
Mr.  Abner  Peeler,  to  make  a  machine, 
since  improved  by  Mr.  Walkup  and  others, 
which  distributed  liquid  colors  in  the  form 
of  spray,  and  first  opened  to  the  artist  this 
new  and  %vonderful  means  of  expression, 
an«l   gave   promise  to  the  world   of  many 
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purpose  in  establishing  his  office  has  been 
to  make  it  headquarters  for  contractors, 
engineers,  builders,  erectors,  railroads, 
operators  of  mines,  quarries,  etc.  The 
ify/n  has  the  advantage  of  knowing  who 


and  more  beautiful  works  of  art.  It  is  th* 
usual  history  of  inventions  that  a  round- 
about and  laborious  method  is  adopted  to 
produce  results  which  are  afterward  ac- 
compWsUcA   \iij    nv:t^-    s,\TO^lc    and    direct 
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means.  And  plaint  distributur!.  have  Iiccii 
no  exception  lo  this  rule.  All  of  the  un- 
pleasant and  complicated  features  of  the 
early  air  brush  have  been  done  away  witli 
in  the  new  invention  perfected  by  Mr. 
Charles  L.  Burdick.  of  Chicago.  The 
Fountain  Air  Brush  is  shaped  like,  and  Imt 


England.  This  award  entitles  you  to  the 
gold  medal."  The  exposition  referred  to 
was  the  New  Zealand  Miinng  and  Engi- 
neering exhibit. 

The  Davis-Johnson  Company,  of  Chi- 
cago, are  meeting  with  a  large  demand 
from  quarry  workers  for  the  Johnson  ro- 


FOOT  PUMP  FOR  THE  FOUNTAIN  AIR  BRUSH. 


little  larger  than  a  lead  pencil,  and  is  held 
in  the  hand  in  the  manner  of  holding  a 
pen  or  pencil.  It  contains  no  machinery 
but  has  simple  operative  parts,  which,  with 
ordinary  care,  should  last  a  lifetime.  It 
is  so  simple  in  construction  that  the  novice 
need  not  gel  it  out  of  order  or  find  trouble 
in  its  management.  The  new  brush  has  a 
marvelous  capacity  for  applying  color; 
distributing  large  quantities  in  a  very 
short  time,  and  yet  adjustable  for  the 
finest  line.  The  Fountain  .\ir  Brush  has 
several  features  which  have  never  before 
been  incorporated  in  a  spraying  device  for 
picture  work.  One  of  importance  is  the 
adjustnunt  for  fine  or  coarse  spray,  ad- 
mirably adapting  it  alike  for  a  fine,  soft, 
close  texture  or  a  coarser,  more  trans- 
parent and  sketchy  effect.  The  accom- 
panying illustrations  give  a  better  idea  of 
the  Brush  than  any  printed  description 
could.  The  manufacturers,  Messrs.  Thayer 
&  Chandler,  of  Chicago,  issue  a  hand- 
sumely  iihistraled  circular,  which  will  be 
sent  to  any  address  on  request. 

The  M.  C.  Bullock  Manufacturing  Com- 
pany, of  Chicago,  manufactures  the  cele- 
brated Monarch  drill,  an  illu.stration  of 
which  will  be  found  elsewhere  in  this  num- 
ber. The  standing  that  the  Monarch  drill 
has  attained,  not  only  in  this  country,  but 
in  the  far  parts  of  the  world  as  well,  is 
shown  by  the  report  ju^t  made  by  the 
agent  of  the  company  in  New  Zealand,  who 
writes:  "You  Mill  be  pleased  to  hear  that 
your  drills  obtained  the  first  award  at  our 
exposition,  shown  in  the  same  class  with 
the  drills  manufactured  by  several  well- 
known  American  finns.  and  Larmoiitli,  of 


tary  pumps,  which  they  manufacture.  The 
pumps  are  specially  suited  for  this  class  of 
work.  They  have  no  valves  to  get  out  of 
order,  and  the  various  parts  are  made  of 
metal  best  adapted  to  the  service  to  be  per- 
formed. In  the  ordinary  iron  pump,  the 
piston  is  made  oi  metal  of  great  tensile 
strength  and  as  the  piston  heads  do  not 
pass  entirely  through  the  piston  and  shaft, 
as  in  some  other  makes,  this  part  of  their 
pump  is  not  weakened.  In  this  pump  the 
piston  does  not  bear  on  any  point  of  in- 
side of  shell  and  consequently  is  not  con- 
tinually wearing  away.  On  account  of 
the  small  surface  exposed  to  friction  this 
pump  requires  but  a  minimum  power  to 
operate,  and  can  be  turned  by  hand.  All 
parts  arc  interchangeable,  and  this  pump 
can  be  operated  in  cither  direction  with- 
out any  change  whatever.  The  company 
issues  a  handsome  pump  album,  which  they 
will  send  to  any  address  upon  request. 

The  Ingersoll-Scrgcant  Drill  Company, 
of  No.  26  Cortlandt  street.  New  York,  has 
issued  a  hand.some  illustrated  booklet,  en- 
titled, *'Index  of  Ingersoll-Sergeant  Rock 
Drills."  This  is  devoted  to  the  four  types 
of  rock  drills  made  by  the  company,  the 
Ingersoll  "Eclipse,"  the  "New  Ingcrsull." 
the  ■Sergeant"  and  the  "Arc  Valve"  tap- 
pet, while  there  are  alsn  a  few  pages  de- 
voted to  channeling  and  compressed  air  ap- 
pliances. With  a  yearly  output  of  1,800 
rock  drills,  and  over  25.000  in  use.  the  In- 
Kersoll-Sergeant  products  are  thoroughly 
established  in  favor. 

The  Sullivan  Machinery  Coiu^ia^.  c\. 
Chicago,    ot\e    o\    X\\e    \oT«tTv\o«,v    o\    ■s^^ 
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opened  a  New  York  office  in  the  Empire 
Building,  No.  71  Broadway.  This  will  be 
in  charge  of  Mr.  Arthur  E.  Blackwood. 
Mr.  Blackwood  will  be  pleased  at  any  time 
to  niakt  quotations  on  the  company's  reg- 
ular line  of  machinery — Diamond  Pros- 
pecting Drills.  Rock     Drills.     Channeling 
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Machines  and  Coal  Mining  Machinery. 
This  new  office  will  place  the  Sullivan 
Company  even  more  closely  in  touch  with 
the  great  quarrying  industries  of  the  East 
A  business  that  was  established  a  cen- 
tury ago,  and  that  has  grown  and  pros- 
pered with  the  flight  of  years,  has  some- 
thing back  of  it  beyond  a  mere  name. 
William  Jessop  &  Sons,  Ltd.,  is  such  a 
business,  and  us  continued  prosperity  is 
evidence  of  the  high  quality  of  its  products. 
"Jessop's  Steel"  is  a  name  to  conjure  with, 
and  is  known  wherever  the  highest  grade 
of  tool  steel  is  needed.  Quarrymcn  are 
forced  by  the  exacting  nature  of  their 
work  to  give  special  attention  to  their 
tools,  and  Jessop's  Steel  is  particularly  fit- 
ted for  all  drills  and  stone-working  tools. 
Full  Slocks  are  carried  in  many  different 
localities,  and  quarrymen  who  wish  to  try 
the  steel  should  write  to  the  American  de- 
pot, 91  John  street,  New  York,  for  informa- 
tion as  to  the  nearest  point  where  it  may 
be  obtained. 

.Ml  of  our  readers  will  be  interested  in 
the  advertisement  of  Keuffel  and  Esser  Co. 
because  this  company  furnishes  everything 
required  for  drawing  and  measuring.  They 
are  probably  known  to  most  of  our  read- 
ers, as  they  are  the  recognized  leaders  in 
their  line  of  business,  their  goods  are  the 
standard  of  quality  and  their  generously 
distributed  catalogue  is  in  the  hands  of 
every  pro/essioiial.  They  make  most  of 
their  goods  and  absolittcly  control  nearly 


al!  goods  which  they  import,  and  thf.y 
warrant  all  their  goods  to  be  exactly  as 
represented,  or  better.  They  carry  an  im- 
mense assortment  and  probably  the  largest 
stock  of  any  house  in  the  world  in  their 
line.  Their  lavishly  illustrated  catalogue 
of  over  400  pages  is  a  model  of  terse,  but 
cflicient  description,  and  is  sent  free  of 
charge  to  professional  people  applying  for 
it 


Quarryingf  in  Ireland. 

While  the  quarry-owners  of  Great  Bri- 
tain are  complaining  of  the  scarcity  of  la- 
bor and  the  impossibility  of  meeting  the 
demand  with  satisfaction,  quarry-owners  in 
Ireland  seem  to  be  in  an  exactly  opposite 
condition,  says  the  "Stonemason."  In  Ire- 
land there  is  an  abundance  of  building 
stone,  of  granite  and  of  marble.  There  are 
large  deposits  of  granite  In  Donegal  which 
are  practically  undeveloped,  as  well  as 
those  in  County  Down  and  County  Ar- 
magh, There  are  the  marbles  of  Down  and 
Armagh,  the  red  marble  of  Cork,  the  black 
of  Kilkenny,  and  the  green  of  Galway.  The 
complaint  is  that  heavy  transit  charges  pre- 
vent the  development  of  the  industry.  It  is 
said  that  the  cost  of  sending  stone  from  La- 
hinch  to  Dublin  is  as  much  as  all  the  ex- 
penses of  quarrying,  dressing,  and  deliver- 
ing at  Lahinch  station.  A  movement,  how- 
ever, is  on  foot  to  bring  the  new  County 
Councils,  which  are  now  being  established 
all  over  the  country,  into  contact  with 
skilled  engineers  and  practical  scientists, 
with  a  view  to  develop  the  material  wealth 
of  the  country.  If  this  movement  is  well 
supported,  and  results  in  an  improvement 
in  methods  of  transit,  the  quarrying  indus- 
try in  Ireland  should  provide  employment, 
which  is  badly  needed  by  workmen  in  that 
country. 


Cameos« 

The  art  of  engraving  stones  is  of  high 
antiquity,  but  it  was  for  the  most  part  con- 
fined to  intaglio,  or  indenting,  a  simpler 
and  easier  process  than  relieving  the  work 
from  a  ground,  and  as  such  stones  were 
used  for  signets  or  seals  in  very  remote 
ages  the  intaglio  mode  of  working  seems 
to  be  the  most  natural,  as  well  as  the  best 
a.&4pV.<:<i  Vo  We  v^f^tist,  %v«s  ■mv  Rnglish 
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exchange.  It  has  Ikcii  supposed  that  the 
Etruscans  had  the  art  of  engraving  hard 
stones  before  it  was  known  to  the  Greeks, 
and  from  the  forms  rcscmbhng  those  of  the 
£carabaei  of  the  Egyptians,  it  has  been 
thought  that  their  knowledge  was  derived 
from  Egypt.  Many  engraved  stones, 
however,  that  arc  called  Etruscan  are 
•dowbtlcss  early  Greek,  as  may  be  inferred 
from  their  subjects,  and  from  the  occur- 
rence in  the  inscriptions  of  characters  of 
a  Greek  form.  The  earliest  Greek  artist 
mentioned  as  an  engraver  of  stones  is 
Thcodorus  of  Samos;  Herodotus  tells  us 
that  the  famous  ring  of  Polycratcs  "was 
the  work  of  Thcodorus.  the  son  of  Telecles 
the  Samian."  The  first  name  of  very  great 
note  that  occurs  in  this  branch  of  art  is 
that  of  Pyrgotcles,  who  lived  in  the  time 
of  Alexander  the  Great,  and  who  alone 
was  permitted  to  engrave  the  portrait  <iJ 
Alexander.  Tryphon  deserves  mentiun 
also  in  this  place,  being  the  author  uf  a 
beautiful  and  well-known  cameo  which 
was  in  tlie  Marlborough  collection,  repre- 
senting the  marriage  of  Cupid  and  Psyche. 
He  is  supposed  on  good  atithurily  to  have 
lived  under  the  immediate  successors  .if 
Alexander  in  Maccdon.  The  age  of  Au- 
gustus is  remarkable  for  the  excellence  of 
the  gem  engravers  who  were  then  living. 
Among  these  Dioscoridcs,  or  more  correct- 
ly Dioscourides.  held  the  highest  rank. 
He  seems,  however,  to  have  worked  chief- 
ly in  intaglio.  Some  of  his  production? 
have  reached  our  times,  and  prove  that 
the  estimation  in  which  he  was  held  was 
not  undeserved  Dioscorides  was  under 
Augustus  what  Pyrguteles  had  been  under 
Alexander.  From  Augustus  down  to 
Marcus  .^urelius  there  were  engrav- 
ers of  gems,  both  in  cameo  and  intaglio, 
of  very  distinguished  merit.  They 
were  chiefly  Grecian  artists  who  set- 
tled in  Rome.  There  were,  however,  some 
Roman  gem  engravers  who  held  a  respect- 
able rank,  but  the  list  is  not  considerable. 
The  Greek  artists  preferred  representing 
the  naked  figure,  and  the  finest  works  pro- 
duced in  Greece  are  seldom  draped,  whilst 
those  executed  in  Rome,  whether  by  na- 
tive or  by  Greek  artists,  arc  for  the  most 
part  clothed.  Dioscoridcs  continued  to 
follow  the  taste  of  his  own  nation  and  all 
Ills  figures,  with  the  exception  of  a  Mer- 
cury in  the  Louvre,  arc  believed  to  be 
naked. 


The  Tomb  of  St.  Cuthbcrt. 

A  strange  story  of  sepulture  is  thai  of 
St.  Cuthberi,  whose  remains  experienced 
many  vicissitudes  before  they  found  a  rest- 
ing-place bcncatl)  the  magnificent  shrine  of 
the  great  Norman-Gothic  Cathedral  of 
Durham,  says  the  "Illustrated  Carpenter 
and  Builder."  From  Lindisfarne,  where 
the  body  of  the  saint  was  first  deposited, 
the  monks,  under  stress  of  Danish  inva- 
sion, carried  it  (o  many  places  before  Dur- 
ham was  finally  reached.  Legend  states 
that  the  saint  made  known  that  he  would 
go  no  farther,  .•\ftcr  remaining  for  a  time 
in  a  little  chapel  made  by  branches  of  trees, 
and  then  in  a  wooden  church,  the  saint's 
body  was  in  998  placed  in  Ealdhun's 
church,  built  of  stone.  When  in  1104  the 
body  was  transferred  to  the  new  church 
built  by  Bishop  William,  the  curiosity  of 
the  monks  led  them  to  open  the  cofftn. 
It  is  stated  that  they  found  the  body  in  a 
state  of  jncorruption,  and  with  it  the  head 
of  King  Oswald,  slain  in  642,  and  other 
relics.  In  154J  the  magnificent  shrine  was 
defaced  and  the  body  buried  beneath  the 
floor  of  the  church. 

In  May,  1827.  the  tomb  was  opened,  ap- 
parently to  gratify  the  curiosity  of  some 
of  the  cathedral  clergy.  The  bones  of  the 
saint  were  found,  and  with  them  St.  Os- 
wald's head.  The  tomb  has  recently  been 
opened  once  more  under  the  supervision 
of  the  Dean,  Canon  Fowler,  and  Dr. 
Greenwell.  They  found  the  coflin  entirely 
rotten.  With  (he  bones,  presumed  to  be 
those  of  the  saint,  were  found  many  others 
— possibly  relics  of  other  saints — includ- 
ing those  of  a  child.  A  portion  of  what 
IS  believed  to  be  the  skull  of  St.  Oswald 
was  also  there,  with  a  part  o(  the  forehead 
sliced  off  as  with  the  stroke  of  a  sword. 
In  the  account  of  the  examination,  we  arc 
told:  "The  complete  skeleton  is  that  of 
.1  man  of  fifty  (which  was  the  age  of  St, 
Citthberl),  and  of  good  height  and 
strength.  The  skull  is  by  no  means  of  the 
low,  unintcllectual  type  given  in  Raine's 
representation  of  it,  but  is  well  balanced, 
with  a  slightly  receding  forehead.  And 
nothing  has  been  discovered  which  tends 
to  strengthen  the  doubts,  often  expressed 
by  Roman  Catholics,  as  to  whether  this 
skeleton  is  really  that  of  St.  Cuthberi,"  It 
is  intended  to  place  vVve  tt\vc.% '\"r.  "s. xv<ct«  wsi*. 
coffiiv. 
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The  Pulverizing  of  Talc. 

Mr.  J.  Nelson  Nevins  has  written  an  ar- 
ticle on  "Fibrous  Talc  in  St.  Lawrence 
County,  New  York,"  for  a  recent  number 
of  "The  Engineering  and  Mining  Journal." 
Mr.  Nevins  gives  the  following  account  of 
the  process  of  pulverization  as  conducted 
at  the  International  Pulp  Company's  mill, 
lit  Hailesboro,  near  Gouverneur: 

The  talc,  as  it  comes  from  the  mine.s. 
varies  in  size  from  dust  to  masses  2  ft.  or 
more  in  length.  As  already  mentioned, 
there  is  some  difference  in  color,  and  con- 
siderable difference  in  texture  and  ejuality 
of  tlie  products  of  the  different  mines,  but 
the  materials  are  so  mixed  by  experienced 
workmen  that  the  finished  product  is  of  a 
imiform  color  and  quality. 

The  process  of  pulvcriiation  consists  of 
eiyhl  operations,  {i)  The  larger  masses 
of  talc  are  reduced  in  size  with  a  sledge, 
until  the  pieces  are  not  mure  than  8  or  g 
in,  in  greatest  diameter,  (2)  It  is  passed 
through  a  Blake  crrisher  an<l  {3}  fed  by  a 
belt  between  a  pair  of  sli>?htly  corrugated 
steel  rolls  .30  in.  in  diameter,  one  of  which 
acts  against  a  rubber  cushion  which  takes 
up  the  jar  occasioned  by  the  rolls  striking 
the  larger  pieces  of  laic.  These  rolls  re- 
duce the  talc  to  a  size  %  in.  or  less.  When 
the  rolls  strike  large  fragments  they  spring 
apart  and  coarser  material  may  get  through 
them.  {4)  From  these  rolls  the  cru^»!le<l 
talc  is  carried  by  an  endless  belt  conveyor 
to  bins  on  the  top  rtonr  of  the  mill.  Dur- 
ing the  day  enough  material  is  crushed  to 
supply  the  mill  during  the  night.  (5)  From 
these  bins  it  feeds  automatically  into  GrilTiii 
mills  on  the  floijr  below.  The  Griffin  mill 
consists  of  two  inclosed  steel  plates  which 
revolve  rapidly  in  opposite  directions,  but 
are  not  in  contact.  The  object  of  the  space 
between  the  plates  i.s  to  cause  the  talc  to  be 
crushed  by  striking  against  its  own  par- 
ticles, thereby  prevcntinx  the  admixture  of 
particles  of  iron  th:vt  would  be  worn  from 
the  plates  and  might  eventually  discolor 
the  pulp.  A  draft  of  air  is  forced  through 
the  mill,  and  as  the  talc  becomes  fairly 
fine  it  is  blown  through  a  conduit 
and  falls  to  the  floor  below.  (6)  It  is 
brought  back  to  the  second  floor  by  a 
bucket-belt  conveyor  and  dropped  into 
large  hopper-shaped  bin-cars.  These  arc 
used  for  storing,  as  well  as  for  conveying. 
the  materia}.  They  run  on  tracks  wliich  ex- 
tend  over  a  scries     of     .\Ising     cylinders. 


There  are  made  of  steel,  6  ft.  in  diameter 
and  10  ft.  in  length;  are  lined  with  enam- 
eled, porcelain  brick;  are  fitted  with  an 
opening  in  the  side  into  which  a  co%'cr 
screws,  and  are  arranged  to  revolve  hori- 
zontidty  about  the  long  axis.  (7)  Into  one 
of  these  cylinders  the  contents  of  a  bin-car 
arc  emptied  through  an  opening  in  the  bot- 
tom. A  quant  ty  of  water-worn  quartz  peb- 
bles 2j^  in.  and  smaller  in  tliamctcr  are 
placed  in  the  cylinder  along  with  the  talc. 
The  opening  in  the  cylinder  is  then  closc<l 
and  the  cylinder  slowly  rcvolvet.  The  in- 
cessant pounding  and  rubbing  of  the  peb- 
bles as  the  cylinder  revolves  completer  the 
pulverization  of  the  talc.  When  this  pro- 
cess is  com]detcil  the  cylinder  is  stopped, 
the  cover  of  the  aperture  is  removed  and 
replaced  by  a  grating,  the  spaces  of  wliicii 
are  -)^  in.  wide.  The  cylinder  is  again  re- 
volved, and  the  finely  pulverized  talc  falls 
through  the  grating,  while  the  pebbles  and 
pieces  of  them  that  may  have  been  broken 
are  retained  m  the  cylinder.  (8)  The  pulp 
falls,  from  the  Alsing  cylinder,  into  a  bin 
having  a  tapering  bottom,  which  leads 
down  lo  the  antouTatic  bag-filling  device  on 
the  main  floor.  This  machine  loads  ap- 
pro-ximately  50  lbs.  of  pulp  into  a  paper 
bag  wliich  is  placed  beneath  the  spout  by 
hand,  and  packs  it  by  means  of  a  revolving 
disc  acting  against  the  rising  platform 
svhich  carries  the  bag.  The  weight  of  the 
bag  is  then  corrected  on  a  scale,  and  the 
l)ag  is  loaded  directly  on  the  car  for  ship- 
ment. There  arc  two  bag-fiirng  machines 
ill  this  mil!,  each  of  which  requires  the  ser- 
vices of  two  men  to  handle  the  bags,  and 
fills  about  200  bags  an  hour.  The  pulp  i» 
packed  also  in  160  lb.  cloth  bags. 


St.  Patrick's  Cathedral,  Dublin. 

.\  paper  was  read  at  the  meeting  of  the 
Royal  Society  of  Antiquaries  of  Ireland 
Feb.  28.  by  Mr.  Thomas  Drew,  R.  H 
-A.,  entitled' "A  Further  Note  on  the  Sur- 
roundings of  St.  Patrick's  dc  Insula,  Dub- 
lin. Restoration  of  the  North  Close.  1899. 
The  Possibility  of  Recovery  of  the  Ancient 
Well  of  St.  Patrick."  He  said  the  whole  of 
the  lands  known  as  the  Liberty  nf  St. 
Sepulclire,  near  Duldin.  were  in  iiQO  pos- 
sessed by  the  Archbishop  of  Dublin,  and  on 
them  vias  the  church  of  St.  Patrick  de  In- 
?.v\Va.    T\\c  ViowtvAmX^^    ^V    ^^^t    \ts\.<i<Avsc 
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plots  have  been  strictly  maintaineil  for  sev- 
en centuries.  They  are  still  definable  on 
the  south,  east  and  west  sides  of  the  Cathe- 
dral in  existing  leaseholds,  and  were  so 
on  the  north  side  until  1890.  The  Liberty 
of  St.  Patrick's,  as  created  by  Comyn,  was 
walled  and  fortified,  and  dignitaries*  houses 
were  built.  They  were,  howtvcr,  not  main- 
tained. The  exempt  jurisdiction  and  prop- 
erty of  the  Dean  and  Chapter  in  the  street 
traversing  the  ancient  cemetery,  and  known 
to  us  as  St.  Patrick's  Close,  did  not  lapse 
until  comparatively  few  years  ago,  and  has 
for  that  interval  vested  in  the  corporation 
of  Dublin.  It  is  now  sought,  under  a  bill 
promoted  last  session  in  Parliament  by 
Lords  Ardilaun  and  Ivcagh  and  Mr.  James 
Talbot  Power,  to  establish  an  open  park 
or  city  garden  on  the  north  side  of  the 
Cathedral.  It  is  proposed  by  it,  inter  alia, 
to  restore  to  the  Cathedral  its  verge  as- 
signed by  its  founder.  Archbishop  Comyn, 
in  1190.  held  by  it  for  successive  centuries, 
and  essential  as  a  foreground  to  the  dignity 
of  this  ancient  and  stately  church,  which 
has  been  rescued,  maintained  and  restored 
to  the  citizens  o(  Dublin  in  the  past  thirty 
years  by  private  munificence.  The  veritable 
ancient  well  of  St.  Patrick,  where  baptisms 
were  traditionally  said  to  have  been  per- 
formed by  the  saint  himself,  was,  on  the 
authority  of  Archbishop  Ussher.  who  saw 
it  in  his  time,  enclosed  in  houses  standing 
on  tlic  north  Close.  Antiquaries  of  rever- 
ent instinct  and  ccciesiologists  are  hereby 
warned  of  a  coming  chance  of  recovery  of 
this  famous  and  sacrosanct  well,  on  the 
restoration  of  the  ground  sometime 
desecrated  as  a  public  street,  and  within 
the  area  of  the  houses  marked  on  the  map 
as  in  possession  of  Henry  Hunt,  or  Rot- 
ton,  in  1750,  removcfl  by  the  Wide  Streets 
Commission  in  1824.  Bearing  in  mind  that 
the  inevitable  accumulation  process  in 
city  bounds  has  in  seven  centuries  raised 
the  surface  of  the  ground  six  feet,  and  per- 
haps more,  above  the  ancient  ground  level, 
a  hope  may  be  entertained  by  the  pious 
that  the  well  of  St.  Patrick  is  not  lost  for 
ever.  It  was  seen  by  Ussher  in  Queen  Eli- 
zabeth's flay,  and  Malton,  writing  in  1790. 
took  upon  himself  to  say  that  it  was  still 
to  be  found  under  the  hall  of  the  house 
nearest  depicted  in  his  view  of  tlie  west  end 
of  St.  Patrick's.  That  it  may  be  but  cov- 
ered up,  and  may  be  brought  again  to  light 
is  nof  impossible. 


A   Monster   Blast  in  Wales. 

"The  Settmakers  and  Stoneworkers' 
Journal"  gives  an  account  of  a  monster 
blast  in  Wales,  unique  in  that  country,  but 
nothing  like  as  large  as  several  that  have 
been  fired  in  this  country.  It  is  not  com- 
parable, for  instance,  with  one  that  was 
exploded  some  years  ago  al  the  broken 
stone  quarries  at  South  Beililthcm,  New 
York  State.  The  "Journal"  says:  "Under 
The  superintendence  of  Mr.  George  Far- 
ren,  M.  Inst.  C.  E.,  ex-president  of  the 
Liverpool  Engineering  Society,  a  monster 
blast  took  place  in  the  quarries  of  the 
Welsh  Granite  Company,  Limited,  Trevor, 
Carnarvonshire,  recently.  The  reason  for 
the  blast  was  that  the  rock  was  gctcing  very 
tight  and  extremely  difficult  to  get  at. 
rherc  have  been  no  blasts  of 
this  character  in  such  quarries  in 
Wales  before.  There  were  two  large  blasts 
recently,  one  at  Bethesda.  and  the  olhei 
at  Dinorwic  Slate  Quarries;  but  these  were 
simply  for  the  purpose  of  removing  a  quan- 
tity of  rubbish,  but  there  have  been  none 
for  the  purpose  of  getting  good  rock. 

"The  calculations  for  this  blast  were 
made  with  the  greatest  care  and  anxiity,  for 
such  a  work,  it  need  hardly  be  said,  in- 
volves certain  risks  and  dangers  to  those 
engaged  in  it,  especially  bearing  in  mind 
the  liabilities  under  the  Workmen's  Com- 
pensatiiin  .-Vet.  The  quarry  is  situated  at 
600  feet  above  sea  level,  and  the  bank  to 
be  operated  on  was  100  feet  high.  The  plan 
of  operations  consisted  in  driving  in  a 
heading  about  15  feci  above  the  level  of  the 
bank.  This  heading  was  53  feet  long.  An- 
other heading.  23  feet  long,  was  driven  to 
the  left  from  this,  and  a  chamber  formed 
there.  A  further  tunnel  was  flriven  to  the 
right,  but  nearer  to  (he  mouth  id  the  first 
heading.  This  one  was  2()  feet  long,  and 
a  chamber  formed  at  the  end.  This  was 
the  state  of  things  when  the  powder  boat 
arrived.  EvcrjthinK  being  prepared  by 
the  shipping  foreman  Mr.  W.  Jonrs.  the 
powder  was  quickly  handed  out.  taken 
right  up  to  the  quarry  along  the  rail  and 
inclines  more  than  a  mile  long,  and  placed 
under  guard  there  durinx  .'Saturday  night. 
Sunday,  and  .Sunday  night.  Monday  came 
in  with  great  gales  of  wind  and  torrents  of 
rain,  making  it  almost  impossible  to  stand 
in  the  quarry,  and  the  most  dilicitc  part  of 
the  operations  he^an,  n'\7..,  cVat^wx^,  ^\«. 
chambers  wit\\  \V\t  povj4«.   0\  ccivvx^t  •a.v 
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such  a  distance  this  was  a  senous  opera- 
tion, and  the  whole  of  the  powder  was  got 
in  on  this  day.  Immediately  this  was  done, 
two  high-tension  fuses  were  placed,  one  in 
each  chamber,  for  communicating  with  n 
cable:  but  a  farther  precaution  was  taken 
of  placing  duplicate  fuses  and  another  con- 
nection wJtli  ihc  cable  in  case  oi  a  mis-fire 
by  the  first.  For.  in  the  case  of  a  total 
mis-fire,  there  would  have  been  nothing 
for  it  but  untamping  the  whole  of  the 
work,  which  would  have  been  an  operation 
of  extreme  danger,  difficulty,  and  cost  to 
those  engaged  in  it.  No  sooner  was  some 
turf  placed  in  front  of  the  powder  than 
the  work  of  tamping  began.  This  was  done 
with  Portland  cement,  mortar,  and  large  * 
stones,  and  the  w^hole  made  up  as  tight  and 
strong  as  could  be.  This  operation  took 
up  all  Monday  night,  all  Tuesday,  an<l 
Tuesday  night. 

"By  8  o'clock  on  Wednesday  morning 
the  explosive  was  ready  for  firing.  At  2 
p.  m.  the  steam  whistle  sounded  as  usu.il 
lo  fire,  and  immediately  afterwards  a  400 
volt  battery  was  applied  by  the  highly  in- 
telligent foreman.  Mr.  Joseph  Sharpc,  as- 
sisted by  Mr.  Nicol,  and  the  exp'osion  in- 
stantly took  place.  There  was  very  little 
report,  which,  of  course,  was  good,  and 
by  measurement  ii  was  found  ihat  about 
80,000  tons  of  rock  were  disp'aced,  and  fell 
on  the  bank  exactly  as  prepared  lo  receive 
It.  A  further  <|uanti(y  of  20.COO  tons  had 
been  loosened.  There  were  G'i  tons  01' 
powder  used  as  an  exploding  charge,  and 
a  small  Siemens  dynamo  ol  400  volts  was 
used  as  the  exploder.  The  sight  was  per- 
fectly unique.  The  pi^wder  seemed  to  heave 
up  the  vast  mass  of  granite,  and  then  it  fell 
pell-mell  to  the  floor  of  the  bank  " 
»  »  » 

The  Basilica. 
What  was  the  ancient  heathen  structure, 
the  basilica,  whose  title  has  acquired  a 
celebrity  so  tar  beyond  its  original  inten- 
tion? It  is,  as  Chevalier  Bunsen  strikingly 
observes,  the  especial  offspring  and  symbol 
of  western  civilization — Greek  in  its  origin, 
Roman  in  its  progress.  Christian  in  its 
ultimate  development:  the  word  is  co-ex- 
tensive with  the  range  of  the  European 
family.  In  the  earliest  form  under  which 
we  can  catch  any  trace  of  it,  it  stands  in 
the  dim  antiquity  of  the  Homeric  age,  at 
the  point  where  the  first  beginnings  of 
Grecian   civi/ization    melt   away   lt\to    V,V\e 


more  primitive  forms  of  Oriental  society. 
It  is  the  gateway  of  the  royal  palace  in 
which  the  ancient  kings.  Agamemnon  at 
Mycenae,  David  at  Jerusalem,  Pharaoh  at 
Thebes  or  Memphis,  sat  to  hear  and  to 
judge  the  complaints  of  their  people,  and 
of  which  the  last  uace  was  preserved  at 
Athens  in  the  King's  Portico  under  the 
Pnyx,  where  the  Archon  king  performed 
the  last  judicial  functions  of  tiie  last  sha- 
dow of  the  old  Athenian  royalty.  But  it 
was  amongst  the  Rumans  that  it  first  as- 
sumed that  precise  form  and  meaning 
which  have  given  it  so  lasting  an  import- 
ance. Judging  from  the  great  prominence 
of  the  basilicas  as  pnblic  buildings  and 
from  the  more  extended  application  of 
them  in  the  imperial  times  to  purposes  oi 
general  business,  the  nearest  parallel  to 
them  in  modern  cities  would  doubtless  be 
found  in  the  town  hall  or  exchange.  What, 
in  fact,  the  rock-hewn  semicircle  of  the 
Pnyx  was  at  Athens^ — what  the  open  plat- 
form of  the  Forum  had  been  in  the  earlier 
days  of  Rome  itself — that  in  the  later  times 
of  the  Commonwealth  was  the  basilica, 
the  general  place  of  popular  resort  and 
official  transactions;  but  in  accordance 
with  the  increased  refinement  of  a  more 
civilized  age,  protected  from  the  midday 
sun  and  the  occasional  storm  by  walls  and 
roof.  Still,  the  original  idea  of  a  hall  of 
justice  which  camq  with  the  name  from 
Greece  was  never  lost  at  Rome,  and  it 
was  characteristic  of  the  Eternal  City  that 
the  predominant  image  which  was  im- 
pressed on  its  public  buildings  was  not 
commercial,  or  religious,  or  even  political, 
but  judicial.  A  long  hall  divided  by  two 
rows  of  columns  into  a  central  avenue, 
with  two  side  aisles,  in  one  of  which  the 
male,  in  the  other  the  female  appellants  to 
justice  waited  their  turn;  whilst  the  middle 
aisle  was  occupied  by  the  chance  crowd 
that  assembled  to  hear  the  proceedings  or 
for  purposes  of  merchandise;  a  transverse 
avenue  which  crossed  the  other  in  the  cen- 
ter, and  if  used  at  all  was  occupied  by  the 
advocates  and  others  engaged  in  the  pub- 
lic business;  the  whole  building  closed  by 
a  long  semi-circular  recess  (the  form,  it  is 
said,  most  convenient  for  hearing),  in  the 
center  of  which  sat  the  proctor  or  supreme 
judge,  seen  high  above  the  heads  of  all  on 
the  elevated  tribunal,  which  was  deemed 
the  indispensable  symbol    of   the    Roman 
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Indian  and  American  Mica. 

It  is  only  within  recent  years  that  Euro- 
peans   have   taken   up    the    mica    industry. 
Mining  is  still  conducted  on  purely  native 
methods,  for  in  none  oi  the  mica  districts 
is   machinery  «if  any   kind  used.      Mr.    A. 
Mcrvyn   Smith   says,   in   a   paper  read  be- 
fore the  Insltliitioii  of  Mining  and  Metal- 
lurgy,   that    the   same    wastehil,    slow   and 
laborious  system  practiced  hy  the  natives 
for   hundreds   of   years    is   still    in    vogue. 
Tufts  of  mica  are  discovered  usually  after 
exceptionally   heavy    rains,   and   these   are 
marked  off  for  mining  as  soon  as  the  dry 
season    Iregins.      Books    of    mica    are    first 
split  into  plates  about  %  in.  thick,  the  mica 
being  easily  split  into  laminae  uf  any  thick- 
ness.    The   trinmiers  are     provided     with 
sharp   sickles,  and  the   point   of  the   knif*.- 
is  used  for  opening  the  sheets.     Imperfect 
lamina  are  now  peeled  (.>ff  the  plates  till 
both  surfaces  show  a  clean,  even  face.    Af- 
ter trimming,  the  plates  arc  sorted  for  the 
European    market,    the    United   Kingdom 
and  America  being  the  chief  buyers.    The 
best  quahty  is  ruby  mica,  which  is  much 
used  for  the  doors  of  glass  and  steel  fui- 
naces  where  extreme  heat  is  required.  Mica 
is  not  affected  by  the  heat,  and   thus  en- 
ables the  workmen  to   look   into   the   fur- 
nace     and  watch  the  crucibles  of  moUen 
matter.     Thin  sheets  arc  made  into  chim- 
neys for  incandescent  gas  burners;  also  for 
fire  screens  and  for  electrical  purposes,  as 
mica  is  an  extremely  bad  conductor  of  elec- 
tricity.    A  method  of  cementing  sheets  01 
mica  into  cardboard   has     been     recently 
patented  in  Germany,  and  this   cardboard 
is  used  for  coating  boilers,  mica  being  a 
non-conductor  of  heat.     It   is  also  manu- 
factured into  helmets  for  fire  brigade  men, 
packing  fur  fireproof  rooms,  etc.    Thinner 
sheets  are  made  into  envelopes  for  wrap- 
ping vahiable  documents. 

Dr.  D.  T.  Day,  in  his  recently  issued  vol- 
ume of  "The  Mineral  Resources  of  the 
United  States,  1896-7,"  says:  "While  the 
domestic  product  in  1897  was  larger  than 
for  several  years,  it  was  not  much  more 
than  25  per  cent,  of  the  value  of  the  mica 
produced  in  the  United  States  in  1884.  The 
importation  of  India  mica  began  in  1884, 
and  its  effect  upon  the  domestic  produc- 
tion was  immediately  apparent.  Mica  was 
on  the  free  list  prior  to  1891,  and  the 
inability  of  our  mines  to  compete  with  it 
is  shown  in  the  decrease  from  $368,525,  tVve 


value  of  the  domestic  product  in   1884,  to 
$161,000  in  1895.    In  the  15  years  preceding 
1884,   the  value  of  imported  mica  had  not 
exceeded  |]4,ooo,  in  any  one  year,  and  the 
average  for  the  period  was  only  $4,658  per 
annum.     In    1884  and   1885   the    value   of 
the   importations  was     not     large,     being 
something  over  $28,000  in  each  year.    This 
was,  however,  [or  rough  mica,  and  no  es- 
timate can  be  made  as  to  the  value  of  the 
cut  mica  obtained  from  it.    The  same  may 
be  said  of  the  years  succeeding  1885.    The 
demoralrxatiun   uf  the  mica-mining  indus- 
try in  the  United  States  since   1884  is  the 
best  indication   that  the   value  of  tnt  im- 
ported mica  has  not  been  overstated.     In 
the  live  years  1880  to  1884,  inclusive,  the 
value   of   our   domestic   product   averaged 
$256,000  annually.     In  the  next   12  years, 
ending  with  1896.  the  average  annual  value 
of   the  product   was  $86,000.     During  the 
same  period  the  imports  averaged  nearly 
$t  20,000.    That  is  to  say,  the  average  value 
of  the  domestic  product  in  the  two  periods 
shows  a  decline  of  66;;j  per  cent.,  while  the 
value  of  the  imports  in  the  second  period 
was  more  than  25  times  that  of  the  first. 
The  average  value  of  the  domestic  product 
in  the  first  period  was  more  than  50  times 
that  of  the  imported.    In  the  second  period 
the  value  of  the  imported  mica  has   been 
nearly  lyi  times  that  of  the  domestic,  and 
as  stated  before,  the  values  given  for  the 
imported   product    particularly   during   the 
years   1891   to  July,    1897,     when     an     ad 
valorem  duty  was  imposed,  have  not  been 
excessive.    The  value  of  the  domestic  prod- 
uct in  1897  was  about  unc-half  that  of  the 
imported. 


Cracks  in  Steel  Tools. 

It  frequently  happens  that  with  tool  steel, 
even  of  excellent  quality,  fine  cracks  de- 
velop in  the  tempering,  and  if  these  are  not 
observed  and  removed  by  cutting  of?,  they 
render  the  tool  useless  for  cutting  pur- 
poses. A  German  contemporary  recom- 
mends a  simple  way  of  making  such  faults 
visible  to  the  naked  eye.  The  tool,  near 
the  cutting  edge,  is  to  be  dipped  in  petrol- 
eum, which  must  be  rubbed  off  clean  and 
the  surface  then  wiped  over  with  chalk. 
The  petroleum,  which  h.ns  entered  the  fine 
cracks,  sweats  out  of  the  chalk,  and  the 
teut  \4  \\sv\Ac  m  \<s  -wVvolt  extent. 
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Careless  Buildings  in  England. 

The  architects  and  builders  of  Englaml 
are  not  wholly  free  from  the  reproach  oi 
cheap  and  careless  construction. 

The  fabric  of  St.  Luke's  Church,  Birm- 
ingham, although  erected  only  a  litle  over 
50  years  ago,  has  long  been  falling  into 
decay,  and  considerable  fear  is  entertained 
that  the  whole  building  may  collapse.  The 
attention  of  the  city  authorities  has.  says 
the  Liverpool  "Courier,"  been  directed  to 
the  matter,  and  as  the  result  of  a  careful 
inspection  of  the  structure  it  has  been  con- 
demned as  dangerous.  Some  few  years  ago 
the  south  wall  showed  signs  of  giving  way. 
and  that  side  of  the  church  was  prappt-rl 
tip  by  stout  pieces  of  timber.  At  the  time 
this  step  was  taken  it  was  apparent  that 
the  fabric  of  the  church  as  a  wliole  was 
gradually  giving  way,  and  that  the  time 
was  not  far  distant  when  it  would  become 
so  dangerous  and  such  a  menace  to  public 
safety  that  it  would  have  to  be  razed.  Re- 
cently the  process  of  decay  has  proceeded 
so  rapidly  that  in  the  opinion  of  experts 
the  condition  of  the  building  is  such  that 
further  delay  in  either  closing  it  for  wor- 
ship and  pulling  it  down  would  be  a  source 
of  danger.  The  internal  columns  are  lean- 
ing to  such  an  extent  th.it  they  reseml)lc 
so  many  towers  of  Pisa.  They  arc  falling 
outward,  and  as  the  exicrnal  walls  arc  giv 
ing  way  in  the  same  direction  there  is  the 
possibility  of  the  north  and  south  aisles 
tumbling  down  and  the  nave  collapsing. 
The  tower,  too,  appears  none  loo  safe.  In 
dead,  owing  to  the  perishing  of  the  stone 
work  the  top  part  of  the  turret  depends  en- 
tirely upon  a  few  attenuated  supports.  The 
walls  of  the  tower  and  the  gable  ends  have 
perished  to  a  remarkable  extent  bath  inside 
and  out,  and  the  cast  gable  end  of  the 
south  aisle  has  decayed  to  such  a  degree 
that  there  are  holes  in  the  walls  through 
which  the  birds  fly  in  and  oct.  The  other 
gables  arc  in  little,  if  any,  belter  condition, 
and  the  circular  window  of  stained-glass  at 
the  end  of  the  chancel  is  only  kept  in 
position  by  a  strong  piece  of  wood  which 
is  nailed  across  it.  The  cause  of  the  dilapi- 
dated state  of  the  church  is  due  to  the  s-.ft 
and  yielding  nature  of  the  stont-  emp'oyed 
in  the  erection  of  the  fabric,  and  also  the 
fact  that  although  the  walls  are  of  consid 
erable  thickness  they  are  simply  "faced" 
with  the  stone,  the  interior  being  filled  in 
witli  rubble.     To  look  at  the  church  one 


would  think  that  it  was  built  in  the  year 
1481  instead  of  i84(.  It  was  one  of  four 
built  by  the  Birmingham  Church  Building 
Society  in  the  forties.  The  others  were  St. 
Xndrew's,  St.  Setphen's  and  St.  Mark's. 
They  were  all  built  of  the  same  kind  of  red 
.sandstone,  aiid  all  arc  m  a  sad  state  of  de- 
cay. St.  Luke's  was  erected  at  a  cost  of 
3,700/.,  the  stone  being  given,  and  it  has  ac- 
commodation for  8co  worshippers. 


Nlaihlt  Ponds  of  Persiju 

That  beautiful  transparent  stone  called 
Tabriz  marble,  tnuch  used  in  the  burial 
places  of  Persia  and  in  their  grandest  edi- 
fices, consists  of  petrified  water -of  ponds 
in  certain  parts  of  the  country.  This  petri- 
faction may  be  traced  from  ils  commence- 
ment to  its  termination;  in  one  part  the 
water  is  clear,  in  a  second  it  appears 
thicker  and  stagnant,  in  a  third  qu  te  black, 
and  in  its  last  stage  it  is  white  like  frost. 
When  the  operation  is  complete,  a  stone 
thrown  on  its  surface  makes  no  impres- 
sion, and  one  may  walk  over  it  without 
wetting  one's  shoes.  The  substance  thus 
produced  is  brittle  and  transparent,  and 
sometimes  richly  striped  with  red  green, 
and  copper  color.  So  much  is  this  mar- 
ble, which  may  be  cut  into  large  slabs, 
looked  upon  as  a  luxury,  that  none  but  the 
king,  his  sons,  and  persons  specially  privi- 
leged, are  permitted  to  take  it 


Deep  Boring'  in  Giral. 

A  progress  report  has  been  received  from 
the  scientific  expedition  sent  to  the  island 
of  Funafuti,  in  the  Pacific,  to  continue  the 
work  of  coral-boring  commenced  there  by 
Professor  SoUas,  of  London,  and  Professor 
David,  of  Sydney,  with  the  object  of  ascer- 
taining the  mode  of  origin  and  growth  of 
coral  atolls.  The  report  states  that  the  bore 
sunk  by  the  David  expedition  to  698  feet 
had  been  carried  down  to  t.114  feet,  when 
operations  had  to  be  discontinwcd  owing  lo 
the  supply  of  diamonds  having  become  ex- 
hausted. It  is  thought  that  the  result  will 
establish  the  correctness  of  Darwin's 
theory,  that  the  atolls  had  sunk  to  their 
present  great  depth  through  a  slow  sub- 
sidence. 


The  Very  Fact  that 

23^  Rock  Drills 

have  been  made  and  sold  by  this  Company 
carries  with  it  the  assurance  of  long^  and 
successful  experience* 

500  at  the  Aiuconda  Mines,  Butte,  Mont. 
80  at  tbe  Honustike,  Lf^d,  South  Dakota, 
14  by  Thomas  A.  Edison,  Ediswn,  N.J. 

THE  "NEW  INQERSOLL" 

is  the  embodiment  of  all  that  there  is  good  in 
Rock  Drills.  Its  popularity  increases  each  day 
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The  Houses  of  the  Picts. 

There  are  stone  remains  in  Scotland  of  a 
dreary  and  mysterious  darkness — the  Picis' 
houses,  or  Eird  houses  of  the  north,  be- 
longing to  an  age  who  shall  say  how  many 
centuries  older  than  that  of  tiie  old  square 
keeps?  You  enter  crawling  along  a  cav- 
ernous drain-like  passage,  which  descends 
and  widens  into  a  chamber.  This  chamber 
may  be  from  3  to  6  feet  high  and  20  or  -xo 
feet  long.  Its  sides  are  made  of  rough 
huge  stones,  laid  on  each  other  so  that 
the  walls  converge  upwards,  where  great 
blocks  ol  granite  are  laid  across  them.  You 
pass  through  a  lateral  narrow  opening,  and 
enter  another  chamber  of  a  like  charac- 
ter. Some  of  these  houses  have  three  or 
more  diambers.  They  are  not  with  in 
fields,  where  the  husbandman  has  for  cen- 
turies passed  the  plough  over  ihem,  un- 
conscious of  their  existence,  or  of  any  far- 
ther peculiarity  than  a  slight  ascent,  with 
a  projecting  stone  or  two  dangerous  to  the 
plough.  Nor  arc  these  cavernous  edifices 
mere  rare  anomalies.  In  some  places,  and 
chiefly  in  the  upper  basin  of  the  Don,  there 
are  complete  villages  of  them.  Professor 
Stuart,  in  a  paper  read  to  the  Antiquarian 
Society  of  Scotland,  mentioned  betwetn 
forty  and  fifty  as  the  number  opened  in 
one  parish.  It  is  in  the  Orkney  Isles. 
however,  that  they  are  found  on  the  largest 
scale,  and  most  elaborately  built.  The  tr;i- 
dition  of  the  country,  not  unnaturally,  as 
sociates  these  and  other  mysterious  anti- 
quities with  a  race  which  according  to  the 
popular  but  now  superseded  history  of 
Scotland,  was  extinguished  in  conflict  with 
the  nation  now  occupying  the  soil.  Hence 
they  arc  deemed  the  dwelling-places  of  the 
Picts  or  Pechts.  being  endowed  with  elf- 
ish faculties  and  malign  propensities.  They 
are  supposed  to  have  been  of  superhuman 
strength,  but  diminutive  and  dark,  and  no 
wonder  when  such  were  their  habitations. 
With  the  Orcadians,  the  possible  exist- 
ence of  a  lingering  remnant  of  the  Pechts. 
dwelling  in  the  recesses  of  the  earth,  is 
still  a  matter  of  substantial  apprehension. 
Mr.  StevcnsoQ,  the  engineer,  the  father  of 
the  author  of  '"Treasure  Island,"  when 
passing  through  Orkney  on  lighthouse 
business,  was  called  upon  by  the  people 
of  a  small  tavern  to  decide  for  them  a  very 
important  point.  A  being  was  then  asleep 
in  one  of  their  beds  whom  they  verily  bc- 
lieved  to  be  a  remnant  of  the  accursed  and 


not  quite  extinguished  race— so  diminutive 
was  he  and  so  black  withal.  Now,  if  tlieir 
suspicions  were  well  founded,  they  would 
be  under  the  disagreeable  necessity  of  put- 
ting him  to  death,  and  this  was  just  the 
question  which  Mr.  Stevenson,  being  a 
lighthouse  engineer,  should  decide  for 
them.  On  entering  the  chamber,  Mr. 
Stevenson,  with  curious  sensations  beheld, 
m  unconscious  and  peaceful  repose,  the 
familiar  face  of  an  old  schoolfellow.  He 
was  a  being  of  slender  proportions  and  not 
very  comely  visage,  but  of  a  restless,  en- 
terprising, enthusiastic  character,  being  no 
other  than  the  Rev.  John  Campbell,  sub- 
-icquently  renowned  in  African  missionary 
history.  Did.  then,  human  beings  live 
here  in  chambers  not  much  wider  than 
graves,  in  contact  with  the  slimy  walls 
and  with  the  company  of  a  few  snails  and 
toads? — no  rats,  for  the  rat  would  not  in- 
habit such  a  place.  That  houses  of  this 
laborious  structure  should  have  been  built 
for  the  people  at  large  is  out  of  the  ques- 
tion, so  that  we  must  suppose  them  to  have 
been  in  a  manner  the  mansions  of  the 
aristocracy. — The  .Architect  and  Contract 
Reporter, 


Americiin   Manufactures  in  England. 

.\  good  deal  of  comment  has  been 
caused  by  the  news  that  the  contract  for 
the  bridge  which  is  to  carry  the  new  Sou- 
dan Railway  over  the  River  Atbara  has 
been  given  to  an  American  firm,  and  it 
seems  to  have  been  assumed  in  some  quar- 
ters that  a  transatlantic  ironmaster  had 
been  preferred  to  a  British  manufacturer, 
and  that  the  Egyptian  Government  had 
gone  out  of  its  way  to  ignore  this  coun- 
try, says  the  London  "Times."  But  the 
facts  are  exactly  the  reverse.  The  Eng- 
lish agents  for  the  Egyptian  Government, 
who  had  the  ordering  of  the  Atbara  bridge, 
gave  the  first  cliance  to  British  traders, 
and  would  doubtless  have  given  them  the 
sole  chance  but  for  the  imperative  import- 
ance rif  speedy  delivery.  Of  the  British 
ironmasters  approached  not  one  could 
guarantee  delivery  in  the  time  at  which 
delivery  was  required.  One  English  fiirtn 
ran  the  .-Americans  pretty  close  as  to  time; 
but  speed  being  of  paramount  importance, 
and  as  the  .Americans  could  insure  it  in 
the  greatest  measure,  there  was  no  choice 
but  to  go  u>  them  for  the  work.  In  con- 
itusx.  xo  \\vc  v^oTOvVkV*<i«  vfitU  which  they 
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have  shipped  the  component  parts  ot  the 
bridge  may  be  placed  tlie  fact  that  the 
agents  of  the  Egyptian  Government  had  to 
wait  four  montlis  for  one  small  bridge  of 
thirty-one  tons  ordi-red  in  England.  Prob- 
ably the  recent  engineering  dispute  was 
responsible  lor  this.  It  will  be  found  that 
the  locomotives  for  the  Soudan  Railway, 
or,  at  all  events,  the  first  batch  delivered, 
will  come  from  America.  The  reason  in 
this  case  is  precisely  the  same.  The  de- 
sire is  to  get  delivery  with  all  possible 
dispatch,  and  as  America  is  in  a  position 
to  guarantee  greater  speed  than  England, 
the  Government  agents,  with  every  desire 
to  place  their  orders  here,  have  had  no 
choice  but  to  go  to  the  States  for  at  least 
that  portion  of  the  order  which  could  not 

wait. 

1  »  t  

Stone  m  Old  English  Buildings. 

In  nearly  all  the  old  English  buildings 
we  rarely  find  a  stone  larger  than  might  be 
conveniently  moved  or  carried  by  two  or 
three  men,  and  there  is  no  good  reason  to 
beUeve  that,  notwitlisiaiuhng  the  quarry 
might  be  but  a  few  miles  distant,  probably 
over  hills  and  dales,  the  most  practicable 
mode  of  conveying  the  stone  to  the  build- 
ing was  by  pack-horses,  of  either  single  or 
double  burden,  says  the  "Stonemason." 
While  the  numerous  disadvantages  existed, 
we  need  not  be  surprised  to  find  materials 
of  an  inferior  quality  used,  for  tlie  sake  of 
convenience,  in  the  construction  ot  all 
kinds  of  edifices,  and  frequently  even  in 
those  of  a  magnificent  character.  No  doubt 
these  circumstances  originated  sometimes 
from  necessity,  at  other  times  through  ig- 
norance; but  an  attentive  examination  of 
various  old  buildings  will  soon  convince 
us  that  economy  was  formerly,  as  it  too 
often  is  now.  the  ruling  power,  far  more 
so  than  a  casual  observer  would  imagine. 
Even  at  one  of  our  principal  seminaries  of 
learning  there  is  a  remarkable  instance  of 
ostentatious  display  executed  in  the  most 
fragile  stone  ever  beheld.  Nearly  all  the 
colleges,  halls,  churches  and  other  pub- 
lic buildings  at  Oxford  present  elegant 
architectural  designs,  and,  with  few  excep- 
tions, they  are  all  now  in  the  most  ridicul- 
ous-looking state  of  decomposition.  Here 
we  have  an  evident  proof  that  those  who 
had  the  direction  of  the  works  knew  they 
tvere  using  a  bad  material,  because  in  many 


examples  the  greater  part  of  each  structure 
is  executed  in  Heddington  stone,  which  is 
procured  from  quarries  about  a  mile  or  two 
from  liie  University,  and  may  be  worked 
with  great  facility;  but  wherever  it  has 
been  used  the  result  is  deplorable  in  the 
extreme,  every  exposed  surface  appearing 
affected  by  what  in  medical  language  would 
be  termed  "a  cutaneous  disease,"  peeling 
oS  and  hanging  like  paper  or  rags.  But 
the  more  exposed  parts  of  the  same  build- 
ings, such  as  base  mouldings  or  cornices, 
are  formed  of  a  very  superior  stone  from 
the  Taynton  quarries,  distant  about  twelve 
miles  land  carriage,  which  increases  very 
considerably  the  expense  of  such  material; 
it  is  therefore  rarely  introduced.  But,  not- 
withstanding the  Taynton  stone  has  always 
been  put  in  situations  most  likely  to  be  af- 
fected by  the  weather,  it  almost  invariably 
appears  to  be  in  an  excellent  state  of  pres- 
ervation, and  fit  to  be  again  used  without 
fresh  working  the  surface  in  all  cases  where 
the  buildings  have  been  restored  or  rebuilt 
according  to  original  design. 


Fif€s  in  Roofs. 
Astonishment  is  frequently  expressed  at 
the  rapid  spreading  of  fires  which  occur  in 
the  roof  spars.  The  flames  distinctly  break 
out  in  the  one  gable,  then  appear  at  the 
other,  and  suddenly  the  whole  roof  is  on 
fire.  We  arc  inclined  in  such  cases  to  be- 
lieve in  several  sources  of  the  fire,  and  to 
harbor  a  suspicion  of  incendiarism.  Ac- 
cording to  Sendtner,  a  fire  brigade  officer 
of  Munich,  that  suspicion  may  be  quite  un- 
justified. He  saw  that  one  of  the  rafters 
at  the  end  of  a  hall  had  caught  fire.  The 
hall  became  filled  with  smoke,  but  he  dis- 
tinctly observed  that  little  blue  damct>  be- 
gan to  creep  along*  the  beams;  they 
reached  the  other  gable,  found  more  con- 
venient ground  there,  and  all  at  once  the 
whole  roof  was  ablaze.  The  observation 
suggested  to  him  that  the  fire  spreads  with 
the  aid  of  a  kind  of  dry  distillation  in  the 
wood.  Experiments  confirm  this  view.  We 
read  in  the  "Gesundheits-Ingenieur"  that 
he  rigged  up  roof  models  of  spars  and 
sheet  iron  without  any  intermediate  wood- 
en parts,  and  set  fire  to  the  lower  end  of  a 
spar  in  the  one  gable.  The  hot  gases 
traveled  along  the  ridge,  the  other  gable 
caught  fire,  and  soon  all  the  spars  burned 
as  if  each  had  been  set  fire  to. 
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Ancient  Greek  Marbles. 
The  most  important  kimls  of  Greek  m,-ir- 
bles  were  the  Hymettian,  in  Xcnnphon's 
time,  used  chiefly  for  temples,  altars,  stat- 
ues, etc.,  throughout  Greece,  but  especially 
at  Athens;  the  Pcntelican,  first  mentioned 
by  .^.schines.  who  lived  in  the  86th  Olym- 
piad, also  by  Theophrastus;  the  Parian, 
very  white.  The  other  kinds  shall  be  given 
alphabetically.  Atracian.  green  and  white. 
Basalt,  one  black  the  other  green,  both 
Egyptian;  statues  of  the  former  are  more 
frequent  than  of  the  latter.  Bosporian. 
Greek,  undefined.  Caristian,  Greek,  green, 
variegated  with  spots,  a  sub-variety  of  the 
vcrde  anlico.  Caralitican.  Greek,  unde- 
fined. Chian,  Greek,  variegated.  Corin- 
thian, Greek,  variegated,  but  chiefly  yel- 
low. Cubelican,  Greek,  undefined.  Doci- 
msean.  called  also  Synnadican,  Greek. 
Granite,  Egyptian,  etc.,  of  two  kinds; 
white  mixed  with  black,  and  red  mixed 
with  a  sort  of  white,  this  last  being  limited 
to  Egypt.  All  the  obelisks  and  many 
statues  are  made  of  it  Hicrosolymitan. 
Greek.  Lucullum  Marmor,  a  black  mar- 
ble without  veins;  the  Italian  Nero-.\ntico. 
the  Marbrc  dc  Namur,  etc.  Lygdinuni 
Marmor.  or  Lydus  Lapis,  a  very  fine  mar- 
ble or  alabaster  of  exceeding  whiteness, 
used  for  vases  and  ornaments.  Pliny  says 
that  it  was  brought  from  Mount  Taurus  in 
Asia,  and  Chardin  there  found  some.  It 
was  not  a  marble,  but  formed  as  stalactites. 
Marmor  Conchute,  much  used  in  works  at 
Megara.  Marmor  Porinum,  called  also 
Porus.  white  like  the  Parian,  hut  light  as 
Toph.  Melian,  yellow.  Mylessensian. 
Alabrandino,  Jassensian  and  Kphesian,  all 
undefined.  The  Melleum  Marmor  was 
marble  of  a  honey  color  found  in  many 
parts  of  Italy.  Phengites  lapis,  found  in 
Cappadocia,  so  transparent  that  Pliny  says 
(xxxvi.  22)  a  temple  was  built  of  it  without 
windows,  which  gave  a  dim  light.  Phel- 
ling  is  lapis  from  Mount  Phclleus  in  At- 
tica, mentioned  by  .Aristophanes.  Por- 
phyry; there  are  two  kinds,  the  red,  Pliny's 
pyropajcilon,  and  the  green,  of  which  there 
arc  known  only  columns.  The  statues  of 
red  porphyry  which  have  descended  to  us 
are  for  the  most  part  captive  kings,  with 
which  the  Romans  decorated  their  trium- 
phal cars  and  public  edifices.  They  may 
be  considered  as  the  work«(  of  Greek  art- 
}sts  under  the  Ptolemies  or  under  the  Em- 
prrom.      Ancient   statues   oi    this   matcTia\ 


have  the  head,  hands  and  feet  of  a  different 
substance.  Proconncsian,  Greek,  unde- 
fined. Rhodian,  Greek,  undefined.  Scy- 
rian,  Deucalian  and  Hierapolytican,  also 
Lydian  of  two  kinds.  Lesbian  and  Hera- 
clean.  Txnarian  of  two  kinds,  from 
Tjenarium.  a  promontory  in  Laconia.  It 
was  green  and  black.  Tauromenitan,  Syra- 
cusian,  Tragusian  and  Molossian.  Tha- 
sian,  like  Parian.  Trondensian,  Tyrian, 
white,  from  Libanus.  Verd  Antique,  tlie 
Tiberium  Marmor,  or  Marmor  Augustum, 
imported  from  Egypt,  green,  full  of  white 
spots  or  veins.  Pliny  under  the  countries 
mentions  other  kinds  of  marbles. — The 
Stonemason. 


The  PalAce  of  Caserta. 

About  thirteen  miles  from  Naples  is  one 
of  the  finest  kingly  residences  in  Europe, 
so  say  all  the  guide  books,  and  they  are 
right.  Vanvitelli  is  the  very  Michael  An- 
gclo  of  palace  rearing.  The  building  was 
constructed  in  175^.  Its  shape  is  a  par- 
allelogram approaching  to  a  square.  Count- 
ing mezzanines,  it  has  six  stories  besides 
the  attic,  and  is  pierced  with  no  less  than 
t.~oo  windows.  Its  stair,  the  very  perfec- 
tion of  that  sort  of  construction,  is  vast  in 
all  its  dimensions  and  so  very  easy  that 
you  look  down  from  its  summit  admiring 
with  untried  lungs  the  enormous  height 
you  have  reached.  It  starts  double  from 
the  ground,  and  twenty  persons  might  as- 
cend either  branch  abreast  and  meet  one 
another  at  the  spot  where  it  begins  to  re- 
turn upun  itself,  so  that  the  noble  octag- 
onal landing  above  finds  itself  just  over 
the  starting  place  below.  From  this  post 
lour  large  windows  command  four  spacious 
courts,  and  the  simple  construction  of  this 
gigantic  edifice  stands  unveiled.  You  now 
begin  your  journey  through  vast,  lofty, 
magnificently  marbled,  and  very  ill-fur- 
nished apartments,  of  which,  before  you 
have  conipletcd  the  half  circuit  of  a  single 
floor,  you  are  heartily  tired,  for  beyond  the 
architecture  there  is  nothing  to  see.  The 
commonest  broker's  shop  would  furnish 
hettcr  pictures.  Boar  hunts,  of  course,  to 
represent  how  Neapolitan  kings  kill  boars 
at  Portici.  and  shoot  wild  ducks  on  the 
Lago  di  Fusina.  There  is  also  an  ample 
historical  fresco  on  the  ceiling  of  the  ante- 
chamber to  the  throne  room,  on  which 
-Murat  had  caused  to  be  represented  some 
uovaVAc   r.\\aT%e.  v!\\t"ttt  \\t  v^cistd.  victor- 
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ioas;  but  after  he  was  shot  Ferdinand, 
with  great  taste,  judgment,  and  good  feel- 
ing, erased,  interpolated,  and  altered  the 
picture  into  a  harmless  battle  of  Trojans 
against  Greeks,  or  some  such  thing.  The 
palace  has  two  theatres  and  a  chapel,  and 
you  must  change  your  conductor  four  times 
if  you  would  be  led  through  the  whole. 
Caserta  has  cnst  7,000,000  scudi.  It  may 
have  something  of  the  formality  of  Ver- 
sailles or  Chantilly,  but  its  leading  feat- 
uies  are  essentially  English.  Its  thickets 
and  copses  abound  in  hares  and  pheasants. 
The  ilc.x  attains  twice  the  height  we  re-  , 
nicmbcr  to  have  seen  it  reach  elsewhere. 
Its  islands  and  iishponds,  its  kitchen  and 
flower  gardens,  put  one  in  mind  of  a  first 
rate  English  country  scat.  The  orna- 
mental water  is  fetched  by  an  aqueduct 
worthy  of  old  Rome  from  mountains  seven 
miles  ofT,  first  emptying  its  whole  charge 
over  a  high  ledge  of  rock,  making  a  water- 
fall (which  you  see  from  the  drawing  room 
window)  over  a  scries  of  steps  and  ter- 
races, which  get  wider  as  they  get  lower, 
till  they  terminate  in  a  superb  basin  with- 
in a  quarter  of  a  mile  of  the  palace,  where 
the  water  makes  its  last  bound,  and  forms 
a  broad  lake  fit  for  Diana  and  her  nymphs 
amidst  woods  Jit  for  Acta-on  and  his  dogs. 
— Illustrated  Architect  and  Builder. 


Dredgfing:  the  Volga, 

One  of  two  dredges,  to  cost  in  all  2,900,- 
000  francs,  to  be  used  by  the  Russian  gov- 
ernment in  deepening  and  widening  the 
Volga  preparatory  to  digging  a  ship  canal 
from  that  river  to  the  Baltic  sea,  has  been 
built  by  the  Societe  John  Cockerill  at 
Seraing,  Belgium,  and  is  being  tested  on 
the  Scheldt  near  Antwerp.  It  is  built  like 
the  dredge  "Beta,"  in  use  on  the  Missis- 
sippi, but  is  very  much  larger,  being  able 
to  remove  4.000  cubic  yards  of  sand,  grav- 
el, clay,  or  similar  material  per  hour  to  a 
distance  of  700  feet.  The  earth  is  cut  up 
and  mixed  with  water  by  revniving  trepans, 
until  i(  is  of  a  consistency  that  can  read- 
ily be  forced  up  by  two  powerful  steam 
pumps  of  1,428  horse  power  each.  An  elec- 
trical plant  on  board  provides  light  and 
runs  several  small  motors  for  the  more 
delicate  parts  of  the  machinery.  The 
dredge  is  214  feet  6  inches  long,  61  feet  6 
inches  wide,  and  when  ready  for  work, 
fhaws  4  (eet  6  inches  of  water.    It  can  ex- 


cavate a  channel  nearly  So  feet  wide  and 
14  feet  deep  at  one  cutting.  The  fuel  used 
is  naphtha  of  which  in  full  duty,  about 
1,200  gallons  per  hour  is  consumed.  Tanks 
are  provided  that  hold  sufficient  fuel  to  run 
at  full  pressure  for  twenty-four  hours. 


Burted  Forty  Fc«t  Deep. 
Between  Edinburgh  and  Portobello. 
Scotland,  stands  a  handsome  monument 
with  a  singular  history,  It  is  a  gigantic 
tomb,  built  in  a  massive,  classic  style,  rich- 
ly moulded  and  elaborately  car\'cd,  with 
a  beautiful  carved  marble  frieze,  represent- 
ing the  song  of  Miriam  and  the  destruc- 
tion of  the  Egyptians  in  the  Red  Sea.  This 
large  monument  covers  the  remains  of  a 
great  antiquary,  and  the  owner  of  the  larg- 
est libraries  in  the  land — Wni.  Henry  Mil- 
lar of  Craigentiiinie,  a  member  of  the  So- 
ciety of  Friends.  His  father  was  a  wealthy 
merchant  in  Edinburgh,  and  there  was  al- 
ways some  mystery  about  the  son.  It  was 
thought  by  some  that  he  was  a  woman 
from  his  clear  voice,  slender  figure,  and 
beardless  face.  Be  that  as  it  may.  no  one 
was  allowed  to  touch  his  body  after  death 
but  those  immediately  concerned,  and  by 
his  own  command  he  lies  buried  forty  feet 
deep  beneath   this  massive   monument. 


To  Clean  Marble. 

Pulverized    lime  and  ammonia   wni 
move  marks  and   stains  from   marble 


The  United  States  Slate  Company,  of 
Pen  Argyl,  has  stopped  making  slate  with 
gin  No.  I,  as  there  is  danger  of  a  slide  in 
the  part  of  the  quarry  worked  by  this  gin. 
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SccodtJ-lmnil.  Ouaraufefd  ju  K'Hid  repair. 
Jrw  CnislnTS.  nil  makes.  Steajn  Itoll- 
i^rs.  Drills.  lIolstluK  Eogineg  and  otber 
t'oiitrorlrvrs'  Mri<*litiinry.  Ustinifltee  OD 
MUlr«-  rruKlilii^  PIftuts. 

WANTKIK— (Jiirp«       Gyratory       Rock 
Crushers  lu  f:<>o<l  comMiloa. 

A.  N.    l-'ITZSIU-MONS, 
1025  MoufldDwk   H\m-k,  CbleiiKO. 


Planers, 
Headers, 
Saw-gangs, 
Derricks, 
Power  Hoists, 
Rubbing  Beds. 
Overhead  Cranes, 

rRt«BtD  or  Electric, 


THE  NEW  flLBflNY  MT'6.  GO.,  -  mmm,"^ 


f'f'-ftsp  iiii"ntlfn  Srnxt:  when  wrtvb^a  ^^  »ANctU*Rt» 
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South   African  Blue  Asbestos. 

Mr.  H.  F.  Olds  read  a  paper  on  "Blue 
Asbestos"  before  a  recent  meeting  of  tlic 
English  Institution  of  Mining  and  Metal- 
lurgy.   Mr.  Olds  said: 

Blue  asbestos  is  a  variety  of  that  min- 
eral found  only  in  South  Africa.  It  oc- 
curs in  Gricfiialand  West,  and  is  mined  over 
an  area  of  30,000  acres.  It  differs  trora 
the  other  varieties  of  asbestos,  such  as 
the  Italian,  Canadian,  or  Russian,  not  only 
in  that  it  is  Mue  in  color,  but  in  being 
considerably  lighter.  The  asbestos  is  found 
in  veins,  seldom  ic^s  tlian  two,  or  more 
often  4  to  5  inches  wide,  formed  of  close- 
ly compacted  parallel  fibres,  which  run 
from  wall  to  wall  of  the  vein  without  break 
or  fault.  The  gram  is  very  fine,  and  even 
in  the  rough  state  the  fibres  are  singu- 
larly distinct.  Several  veins  are  found,  al- 
ways in  regular  extent,  and  the  fibre  always 
lies  at  right  angles  to  the  sides  of  the  de- 
posit. The  enclosing  rock  is  a  dark  brown 
shale.  The  fibres  are  somewhat  clastic, 
and  easily  separable  by  the  fingers.  The 
character  of  the  rock  varies  considerably; 
some  places  are  soft  and  some  hard;  the 
better  quality  asbestos  occurs  in  the  har»l 
rock.  Its  color  is  a  peculiar  lavender-blue, 
and  is  caused  by  llie  large  proporti<m  01 
protoxide  of  iron  it  contain^.  Its  composi- 
tion is  given  as: 

Silica    51. 1 

Protoxide  of  iron 35.8 

Soda 6.9 

Magnesia  '    2.3 

Water   3.9 


The  present  output  is  over  100  tons  per 
month,  and  there  is  apparently  unUmitetl 
capacity  for  development  and  increased 
turn-out  as  the  demand  for  it  increases. 
Native  labor  is  employed  under  European 
supervision.  Very  little  skilled  labor  is 
required,  the  mining  being  mostly  surface 
work,  or  by  shallow  adits  driven  in  the 
sides  of  the  hills.    The  smallness    of    the 


XJSE^ 


cost  at  which  the  article  is  obtained  forma 
a  striking  feature,  being  only  £5  per  ton 
of  2,000  lb.  It  has  most  of  the  qual  t  es  of 
white  asbestos.  It  is  uninflammable,  rot- 
l^roof,  and  unaflfectcd  by  atmospheric  influ- 
ences, and  is  a  non-conducting  material.  It 
is  stronger  than  the  ordinary  asbestos.  In 
"cobbing"  it  breaks  away  from  the  matrix 
rock  with  a  clean  fracture,  and  w  thout  any 
fragments  of  the  lattT  adhering.  The  wool 
is  cap.nble  of  being  spun  into  very  fine 
yarn,  of  great  tensile  strength,  whidi  can 
be  woven  into  netting,  twine,  ropes,  and 
cordage  of  all  kinds.  A  composition  is 
also  made  from  tlie  blue  asbestos  for  ren- 
dering cement  and  other  materials  unat- 
tackable  by  acid  liquors  or  vapors. 


Emerald  Mining'   in  Russia. 

The  "Novoe  Vremia"  of  St.  Petersburg 
has  the  following  interesting  account  of 
emerald  mining  in  Russia:  Emerald?,  some 
of  which  are  very  fine,  are  found  in  the 
district  uf  Ekaterinfmrg,  along  the  banks 
of  the  Tokova  River,  aboi.t  52  miles  from 
the  capital  of  the  district.  Mining  tor  this 
precious  sione  commenced  in  1841,  and  at 
the  beginning  gave  viry  good  resu"ts.  The 
first  emerald  was  found  by  a  peasant  named 
Maxini  Kojevnikow,  in  iSjj.  while  lie  was 
exaitiiniiig  the  roots  of  a  tree  which  had 
been  uprooted  by  a  storm.  It  is  pretty 
certain,  however,  that  discoveries  of  the 
same  kind  had  already  been  made  in  1669. 
It  is  even  possible  that  finds  had  been 
made  prior  to  thenr,  as  the  Czar  Boris 
Godounow  presented  the  Venetian  engrav- 
er, Franci.s  .\scentini,  with  :i  sable  fur  and 
100  ihicats  fur  having  cut  a  large  emerald 
for  a  ring.  The  finest  emera'ds  were  foun«1 
when  these  stones  were  being  mined  for  the 
accoinn  of  the  government.  During  this 
period,  that  is  up  to  1862.  5,600  poods  were 
extracted.  The  government  a^tcr^^-d^d 
farmed  out  the  mines  to  private  part  es, 
who  were  not  successful.  The  emsra'ds 
of  superior  quality  have  been  found  near 
the  surface  of  the  soil,  while  those  found 
in  deep  ground  were  of  inferior  quality. 
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RAPID  STONE  SAW  CO.,  ba<N^uTs^,vw\\^^«\vvvt.,\^.  s. 
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A  Lcg^ai  Decision  on  Defective  Mortar. 
"The  Architect  and  Contract  Reporter," 
of  London,  quotes  a  decision  of  ihc  Eng- 
lish courts  thai  will  have  an  interest  for 
builders  everywhere.  The  paper  says: 
"The  risks  from  using  defective  mortar  are 
numerous,  for  local  authorities  have  in 
most  places  absolute  power  for  dealiug 
with  it,  A  decision  which  was  given  this 
week  by  Mr.  Justice  Bruce  in  Smith  vs. 
Johnson  reveals  that  a  building  owner  can 
also  have  his  reintdy  against  a  contractor 
who  is  not  carefnl  in  using  such  mortar  as 
is  considered  necessary  for  safe  building. 
The  plaintiff  contracted  with  the  defendant 
for  mortar  which  was  to  he  used  in  the  ex- 
tension of  a  dormitory  attached  to  a  lodg- 
ing-house in  W'hitcchapcl  after  the  comple- 
tion of  the  work.  The  plaintiff  was  or- 
dered to  take  down  and  rebuild  the  dormi- 
tory because  the  innrtar  did  not  correspond 
with  the  requirements  of  the  Building  Act. 
According  to  the  by-laws  the  mortar  to  be 
used  must  be  composed  of  freshly-burned 
lime  and  clean  sharp  sand  or  grit  without 
earthy  matter  in  the  proportions  of  one  of 
lime  to  three  of  sand  or  grit.  The  dormi- 
tory was  rebuilt  as  ordered.  Then  the 
plaintiff  sought  to  obtain  from  defendant 
the  money  expended  on  the  work  as  well 
as  a  sum  for  loss  of  rent.  It  was  main- 
tained that  the  quality  of  the  mortar  could 
not  be  detected  because  i(  was  in  a  wet 
state.  Counsel  for  defendant  maintained 
that  when  the  contract  was  made  it  was 
not  understood  that  if  the  mortar  was  un- 
suitable it  would  be  necessary  to  take  down 
and  rebuild  the  dormitory.  Besides,  the 
1(1  aim  iff  should  have  rejected  the  mortir 
when  it  was  supplied.  Plaintiff's  counsel 
held  that  the  defective  quality  of  the  mortar 
could  not  be  ascertained  until  it  was  used, 
and  as  the  rebuilding  was  the  result  of  de- 
fendant's acts,  he  must  be  held  liable  for 
the  cost  of  the  rebuilding.  Mr.  Justice 
Bruce  considtred  that,  according  to  the  evi- 
dence, as  the  mortar  was  In  a  wet  state, 
no  reasonable  diligence  on  the  part  of  the 
jilaintiff  could  have  discovered  the  defects 
until  the  mortar  was  used.  The  plaintiff 
was  therefore  entitled  to  recover  the  ex- 
pense of  pulling  down  and  rebuilding,  as 
well  as  damages.  His  Lordship  assessed 
the  amount  at  loi/.  The  case  is  novel,  and 
we  hope  it  will  compel  builders  to  give 
more  attention  to  the  ingredients  of  mor- 
rar" 


Canadian   Mineral  Production. 

According  to  the  official  returns  just  is- 
sued, the  mineral  production  of  the  Do- 
minion for  the  year  1898  was  $37,757,197 
in  value,  showing  an  increase  of  some  $10,- 
000,000  over  the  previous  year,  and  $27,- 
000,000  over  i8g6.  The  yield  of  gold  for 
the  first  time  heads  the  list,  representing 
$13,700,000,  distributed  as  follows:  Yukon 
district  (partly  estimated),  $10,000,000,  and 
other  parts  $3,700,000:  silver.  4.434,085  or. 
of  the  value  of  $2,583,298;  nickel.  $1,820.- 
838;  copper,  $3,159,556;  lead,  $1,206,399. 
Coal  was  mined  to  the  extent  of  4,172.655 
tons,  valued  at  $8,227,958;  petroleum,  700,- 
790  barrels,  $981,106;  asbestos,  $486,227. 
Other  important  items  were  natural  gas, 
phosphates,  salt,  mica,  graphite,  pyrites, 
mineral  pigments,  etc.  It  is  anticipated 
that  with  the  present  activity  the  yield  of 
gold,  silver,  nickel,  copper,  and  lead  will 
rapidly  assume  larger  proportions.  The 
output  of  iron  is  at  present  unimportant, 
although  large  deposits  exist  in  nearly 
every  province,  especially  in  Nova  Scotia. 


Cement  for  Pavements. 

Remove  the  earth  to  a  depth  of  18  inches, 
and  then  fill  up  to  a  depth  of  12  inches 
with  large  stones,  and  on  top  of  these  lay 
a  bed  of  concrete  4  inches  thick,  made  of 
one  part  Portland  cement  and  six  parts  of 
stone  chip  and  gravel,  and  on  top  of  this 
lay  2  inches  of  a  cement  made  of  one  part 
Portland  cement  and  two  parts  of  fine 
sharp  sand.  Lay  this  on  up  to  the  surface 
of  the  ground,  and  float  the  surface  of  the 
cement  as  considered  necessary.  To  give 
a  finish,  line  off  into  regular  blocks. 

Moran  Drill  Connection, 

ALL   MBTAL. 

EFFICIENT.  RELIABLE. 

rURABLE. 

Moran  Flexible  S!eani  Joint  Ct,. 

(ISC'l'.l 

ISI  Ihiril  St^  louisvitle,  Ky. 
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Iron  and 
Steel  Wire 


WIRE  RGl 


FOR  ALL  PURPOSES. 


at 


^_  Of  all  kinds.    Wire  Rope  Tramways.    Cablf  Hoist  Coaveyon.    Hall  Patent 

^H  Excavating   Cable    Hoist   Conveyon       Surface    and   Underground   Haulage 

^H  Plants*    Wire  Rope  Powder  Traiumission  Plants.      Log-Skidding  and  Canal 

^H  Towage  Plants.    Suspension  Bridges. 

TREINTOIN    IROIV    CO.,  Trenton,  IN.  J. 

fiew  York  Office    Cooper,  Hewitt  &  Co.,  17  Burlln?  Slip.  Chlcazo  Offlce-IIH  MotuidncKlc  BulldMe. 


A.  LESCHEN  it  SONS  ROPE  CO. 

Be$ton€artbi 


-MANUFACTURERS     Of- 


AU  Genuine  Hercules 
Wire  Rope  !■  mRde 
wjih  a  Red  Stmod. 


WIRE    ROPE 


{Trade -Mark    Itegletered. t 

s0m^forCMWogue.        920-922  N.  Main  Street,  ST.  LOUIS,  MO, 

Cmrrmpoa^hac*  Invited.  dikago  Office  and  Warehouse,  19-21  S,  CANAL  ST. 


BRODERICK  &  BASCOM  ROPE  COMPANY 


.Manufacturers  of.. 


The  Most 
Durable 
Rope 
Maxie. 


AND    ALL  GRADES  OF 

IRON  and  STEEL  ROPES  AND  STREET-RAILWAY  CABLES. 

ST.  LOUIS,    MO. 

PlDase  xoeation  Stunb  when  writing  ti>  Mdvnrtisers. 


THAYER  &  CHANDLER, 

146  Wabash  Avenue,  CHIQAGO. 


■■MD  FOR  CATALOGUE. 


PleBBe  mention  STOjnt  when  writing  to  aa\en\**T». 
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Workmen's  Dwellings  in  Germany. 
The  American  consul  at  Chcmn  !tr  writes 
that  tlicrc  is  a  moveiuent  on  foot  to  fur- 
nish workingmcn  with  better  dwelling 
places  in  Germany.  At  present  they  arc 
crowded  into  buildings  which  often  look 
like  barracks.  The  proposed  houses  will 
be  built  upon  plots  of  ground  about  l6,Vi 
feet  wide  by  I02  feet  deep,  thereby  allow- 
ing for  a  front  yard  for  flowers  and  a  back 
yard  for  a  vegetable  garden  and  shed,  the 
latter  for  the  keeping  of  poultry  or  some 
domestic  animal.  The  houses  will  contain 
live  rooms.  A  parlor  and  kitchen  will  be 
on  the  first  floor,  the  parlor  containing  a 
porcelain  stove  and  heating  pipes,  and  the 
kitchen  a  wash  boiler  and  stove.  The  three 
bedrooms  on  the  second  Hoor  will  easily 
hold  five  or  six  persons,  and  can  be  made 
to  accommodate  ten.  In  the  largest  an 
iron  stove  will  be  placed.  A  pump  will 
provide  water  where  the  city  waterworks 
do  not  extend  to  the  house.  The  cost  of 
such  a  liouse  and  plot  of  ground  when  a 
number  are  built  at  a  time  will  be  between 
|8so  and  $950.  It  will  let  for  about  I45  a 
year — that  is  for  tbe  same  price  the  work- 
ingman  has  to  pay  for  two  rooms  in  the 
barrack-like  tenements  of  the  large  cities. 


Ba.ck-to-Back    Houses    Forbidden    in 
Leeds. 

The  Local  Government  Board  of  Leeds, 
Eng.,  has  refused  to  sanction  the  erection 
by  the  corporation  of  that  city  of  back-to- 
back  houses  in  a  recently  condemned  in- 
sanitary area.  This  decision,  says  the 
Leeds  "Mercury."  comes  as  a  great  sur- 
prise, as  the  deputation  who  recently  wait- 
ed upon  the  board's  representatives  in 
London  returned  to  Leeds  feeling  confident 
they  had  made  out  such  a  strong  case  that 
the  Local  Government  Board  would  make 
an  exception  in  their  favor  and  grant  their 
request.  But  the  Local  Government  Board 
have  preferred,  it  seems,  to  stick  to  their 
general  rule  and  prohibit  such  structures. 
The  matter,  it  will  be  remembered,  has  ref- 
erence to  the  clearing  of  the  York  street 
insanitary  area.  In  that  part  of  the  city  the 
corporation  have  received  permission  to  de- 
"nolish  property  which  now  provides  shel- 
ter for  3.800  people  on  condition  they  pro- 
vide new  and  conveniently  situated  dwell- 
ings to  accommodate  2,000  of  the  displaced 
tenants.      The    sanitary    committee,    aUcr 


lengthy  deliberation,  came  to  tlie  conclu- 
sion that  through  houses  could  not  be 
built  to  let  at  anything  like  tlie  small 
rental  the  displaced  tenants  have  been  in 
the  habit  of  paying.  Further,  tliey  object- 
ed to  the  construction  of  flats,  ai  thcjr 
thought  such  premises  were  too  much  like 
barracks  and  too  little  like  homes.  They 
felt  they  had  but  one  course  left,  namely,  to 
provide  the  acconim xlation  required  by  the 
erection  of  well-venti!ated  back-to-back 
houses.  The  Local  Government  Board's 
decision  naturally  places  the  committee  in 
a  dilemma.  The  expense  of  building 
through  houi-es  would  be  considerably  be- 
yond their  anticipated  expenditure  on  the 
scheme,  even  if  they  could  obtain  the  nec- 
essary land  for  their  rc<)uirements,  which 
is  doubtful.  Their  only  way  out  of  the 
difficulty  stems  to  be  the  provision  of  flats. 
The  deputation  who  recently  inspected  such 
structures  at  Glasgow  came  away  with  a 
very  poor  opinion  of  them.  The  resources 
of  architecture,  however,  are  by  no  means 
exhausted,  and  possibly  some  more  accept- 
able dwelJin^s  may  be  devised  than  those  at 
Glasgow. 
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Wanted  to  Buy: 

1  76-11  p.  Corliss  Low  8p«ed  EJnglne. 
2  Stone  Crushing  Plants,  about  No   3  to 
Mo.  6. 

1  8)1  iiO   Pump.  5  liielt. 
1  l.'i-HI*.  (;aHollD<>  Kuslne. 
1     Kour    Drum     nolstlng    Eoglnr    with 
bollor. 

Wanted  to  Sell: 

J  Sullivan  Channelers. 

1   "Munily"   Iliiisttn;;  Knglnp. 

1  t'npplaiirl  &  Hftcon  Uolstlng   Bngln«'. 

1  Large   Scovll  Uolet. 

1   l.i<l£prwno(]    Hoisting    Euglne. 

numu   Carb,    Wood   and    St<icl    Prame», 

All  Sixes. 
1  12-Inch  Heald  A  SI§po  Sanrt  Pump. 
1  Lidponvood  ("iiblewny  Plant. 
4  Steaui  Bbovels. 

ALL  DECIDED  BARQAtSS, 

Alfred  €.  Torbert  &  Company, 

GpiiPrnl  rurcha.iitig  nrid  Selling  Aeenls. 
1605  Monodnock  Block.  Chicago. 

We  Know 


* 


W  hi. 


wiiiitK  10  liny. 
wtiQtB  to  srjl. 


Whni  they  waut  to  t>UT. 
Whut  they  want  (o  sell. 

WRITE   US. 


I 
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Parties  visiting  the  tfuarries  wit! 
Uanrcars  at  flrownstone  Station  on 
ihd  PhiladelpMa  d-  ff fading  K.  R 


THE  CONTRACTORS'  PLANT  MFG 


139  Erie  Street, 
Buffalo,   JV.    V. 

DERRICKS, 

Contractors'  and 
Ouarrymen's 
SUPPLIES. 

HoFse  Power 

HOISTING  MACHINERY. 


McKIERNAN   DRILL   CO. 

tao  Liberty  Street,  New  York. 

Work$,  Peterson,  N.  J. 


Latent 
ImprovemantB  in 


Rock  Drills 


More  efficient,  more  economical,  and  constructed  of  fewer  part* 
thin  any  other. 

Air  Compressors  s;^.^^»-^ »■"<>'"' 
Quarrying  Machmex>s« 

Please  mention  Stone  when  -wriUug  to  &iivoTV.\seTa. 
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Power  Transmission  for  Underground 
Pomping;. 
In  a  paper  read  btforc  the  Association 
des  Ingenieurs  dc  Liege,  Mr.  Paul  Habets 
conies  to  the  conclusion  that  underground 
pumping  engines,  whether  worked  by 
steam,  hydraulic  power,  or  electricity,  are 
nearly  equivalent  as  regards  the  consump- 
tion of  steam.  Methods  with  gearing  are. 
however,  more  economical  whenever  a 
pumping  engine  is  laid  dwon  of  greater 
power  than  that  actually  required  under 
ordinary  circumstances,  in  order  to  pro- 
vide for  an  increase  in  the  quantity  of  wa- 
ter, in  which  case  the  pump  does  not  work 
continuously,  and.  if  it  be  driven  directly 
by  a  steam  engine,  its  rate  of  consumption 
will  increase  in  inverse  proportion  to  the 
actual  time  it  is  at  work.  The  advantage 
of  reduced  consumption,  with  suppression 
of  the  disadvantages  caused  by  under- 
ground steam  pipes,  often  compensates  for 
the  higher  first  cost  of  geared  pumping  en- 
gines. Hydraulic  transmiss  on  has  the  ad- 
vantage of  great  simplicity  in  the  p'ant  and 
its  maintenance.  The  steam  consumption 
of  slow  running  compression  engines, 
which  may  be  fitted  with  very  perfect  valve- 
gear,  may  be  reduced  below  l6'/i  lbs.  per 
horse-power  per  hour;  and  with  compres- 
sion engines  not  consuming  more  than 
I4j4  lbs.  per  indicated  horse-power,  the 
consumption  by  the  hydraulic  pumping  en- 
gines will  be  less  than  22  lbs.  per  h.p.  in 
water  raised.  Electricity  requires  motors 
of  high  speed,  or  of  moderate  speed  if  the 
generating  dynamo  be  driven  directly, 
while  they  are  of  short  stroke  and  often  less 
perfect  as  regards  their  valve-gear;  but 
otherwise  the  generating  dynamo  should 
be  driven  by  belt  or  rope,  which  is  not, 
however,  so  favorable  as  regards  the  gen- 
eral useful  effect  The  management  of  dy- 
namos would  appear  to  be  more  delicate 
than  that  of  hydraulic  engines;  but,  on 
the  other  hand,  the  transmission  of  current 
in  the  cables  is  more  economical  than  that 
of  water  under  pressure  in  the  pipes,  while 
cables  are  more  easily  laid  than  rigid  pipes. 
Electricity,  therefore,  is  better  suited  for 
long  distances,  while  more  readily  lend- 
ing itself  to  working  appliances  of 
ail  kinds;  but  the  special  conditions  of  each 
case  will  decide  which  means  for  transmit- 
ting  power  should  be  adopted. 


Advantages  of   Railway   Structures 
of  Q}nctete. 

That  concrete  possesses  many  advantag'.** 
in  the  formation  of  railway  structures  is 
being  more  generally  appreciated  from 
year  to  year.  These  structures,  says  Mr. 
F.  G.  Jonah,  in  his  paper  read  before  the 
Canadian  Society  of  Civil  Engineers,  are 
particularly  well  adapted  for  use  in  tlie 
construction  of  new  lines  of  railway,  owing 
to  the  comparative  ease  with  which  the 
material  for  making  concrete  can  be  trans- 
ported, as  against  heavy  stone  work.  The 
use  of  derricks  for  loading  and  unloading 
material  and  specially  constructed  wagons 
for  heavy  hauling  arc  not  necessary  in 
concrete  work,  and  as  it  can  be  made  with 
cheap,  unskilled  labor,  a  great  saving  ini 
the  wages  of  the  force  employed  is  thus 
effected.  These  culvcits  of  concrete  have  a 
decided  advantage  over  cast  iron  pipes  on 
new  works,  owing  to  the  great  cost  of 
transporting  the  pipes;  but  for  renewals  on 
old  roads,  cast  iron  pipes  up  to  5  ft.  diam- 
eter arc  excellent.  They  will  be  much  safer 
from  wash-outs,  however,  if  the  ends  arc 
protected  by  wings,  for  which  nothing  is 
belter  than  concrete.  In  the  construction 
of  culverts  wooden  forms  are  necessary  for 
the  work  above  the  bottom  or  pavement 
line.  The  forms  are  practically  molds  into 
which  the  concrete  is  dumped.  They 
should  be  made  of  lumber  not  less  than 
ij'j  in.  thick,  dressed  on  tlie  side  next  to 
the  concrete.  If  carefully  used,  one  sci 
of  forms  will  serve  for  a  great  many  cul- 
terts.  For  that  portion  of  the  culvert 
which  is  in  the  ground,  including  the  back 
of  side  walls,  the  earth  should  be  carefully 
excavated  to  the  exait  form  of  the  culvert. 
.\ny  irergularities  will  represent  a  waste  of 
concrete.  In  putting  the  concrete  in  place. 
care  must  be  exercised  in  tamping  it  thor- 
oughly, to  insure  a  cTose  contact  with  the 
forms.  If  this  is  not  done,  the  work  will 
present  a  honeycomb  appearance  when  the 
forms  are  removed.  Forms  should  be  left 
standing  in  place  until  the  concrete  has 
partially  set. 
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STONE 


Will  do  us  a  favor  by  sending  postal  card 
notice  when  the  magazine  fails  to  reach  them. 
The  newspaper  mails  are  heavily  burdened 
and  consequently  slighted  by  over-worked 
post-office  clerks,  and  periodicals  often  go 
astray.  We  will  always  send  duplicate  copies. 
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WE  NEED... 


the  following  Issues  of  STONE 
to  complete  our  flies : 

PEOKMBIOK   1882 

FBUllUAUV    18B8 

MAflC'U    180S 

APRIL    188S 

MAY    188S 

AUGUST   1888 

SKI'TKNtBEB    1888 

OOTOUKtt    188B 

NOVEMBER    1888 

JANUARY    1884 

MAY    1884 

JULY    1884 

.lA.NUARY 1880 

MAY    1885 

We  will  extend  the  subscription  term  of  any 
of  our  subscribers  copy  for  copy,  Tliat  is, 
for  each  one  of  these  issues  we  will  add  one 
issue  to  the  subscriber's  term.  If  you  do  not 
bind  the  magazine,  look  over  your  numbers 
on  hand  and  send  to  us  any  of  them  here 
listed,  and  we  shall  be  greatly  obliged  to  you. 


JUST  THE    PUMP    FOR  A  QUARRY.     | 


Johnson  Rotary 

SIMPLE   or    CONSTRUCTION. 

POSITIVE    IN    ACTION. 

EASY    AND    QUIET    JN    OPERATION. 


Run  by  belt,  or  rope  sheave,  as  a  steam 
pump,  or  geared  to  electric  motor  or  gas- 
oline engine. 

Sizes  I  to  S  laches. 
Capacity  25  to  SOO  Qalloas  per  Minute. 


ii  DAVI5=J0HNS0N  CO. 


n«Duf«cturer«  and  Proprietor!. 

41  W.  RANDOLPH  STREET,  CHICAGO. 

i'Jeose  tii«atlon  Stonb  when  wrUing  to  hA'tctWwit* 
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FOR  QUARRYMEN,  STONE-WORKERS,  CONTRACTORS,  ARCHITECTS. 

American  Cement S3  00 

Ancient  Sculpture 2  00 

Alphabets                      ISO 

Architectural   Modefing  ,  . . . , 75 

Archftecls'  and  Builders*  Guide      S  00 

Architects'  and  Builders'  Pocketbook 4  00 

A  Theory  of  Voussoir  Arches 75 

A  Theory  of  Arches 75 

A  Treatise  an  Masonry  Constructiofi 5  00 

Blasting 3  50 


Cummings 

Red  fern 

Ames 

Rtcliardson 

Hendricks 

Kidder 

Cain 

Allen 

Baker 

Guitman 

Andre 

Burgoync 

Van  Nostrand 

Trautwine 

Saunders 

Richards 

Glynn 

Wegmann 

LeConte 

Haswell 

Johnsun 

Nash 

Bertholet 

Sturges 

Grimshaw 

Davidson 

/annettaz 

Burnham 

McMaster 

Blagrove 

Lee 

Dobson 

Booth 

Vago 

Biggin  &  Sieberi 

Collins 

Gall 

Spon  & 

Chamberlain's 
Jameson 
Edwards 
Beaton 
Kirk 
Gillniore 
Blagrove 
Hyde 
Davies 
Burn 
Monckton 
Merrill 
Luard 
Bale 
Warren 
Gcikie 
Cain 
Hodgson 
Stahl 
Cnliey 

Drinker 

Nichols 

Nichols 

Cain 


Blasting  R(Kk 

Blasting  and  Ouarrying 75 

Builders'  and  Contractors'  Price  Book 140 

Civil  Engineer's  Pocketbook 3  00 

Compressed  Air  Production « I  00 

Compressed  Air I  50 

Cranes  and  Machinery 75 

Design  and  Construction  of  Masonry  Dams 5  00 

tlements  of   Geology   4  00 

Engineers'  and  Mechanics*  Pocketbook 4  00 

Engineering  Contracts  and    Specifications 4  00 

L\peditious  Measurer I  60 

Explosives  and  Explosive  Compounds    75 

European  Architecture     4  00 

Engine  Runners'   Catechism 2  00 

Gothic  Stonework I  50 

Gu'de  to  the  Determination  of  Rocks I  50 

History  of  Limestone  and  Marbles 6  00  I 

High  Masonry  Dams    , 75 

Marble  Decoration I  50 

Marble  and  Marble  Workers I  00 

Masonry  and  Stone  Cutting I  00 

Marble  Workers  Manual    2  00 

Modeling  in  Clay I  00 

Modern  Stone  Cutting  and  Masoary I  50 

Mining  and  Quarrying 2  60 

Monumental  Designs    per  set  5  00 

Pocketbook  of  Alphabets    ..».^..,^ 25 

Portland  Cements    .        . I  50 

Practical  Steam   Engineers  Guide 2  50 

(Quantities  and  Measurements     75 

Quarrymen  and  Contractors'  Guide 3  00 

Report  on  Strength  of  Building  Stones  in  tJie  U.  S. 1  00 

Shoring . .  75 

Skew  Arches .  75 

Slate  and  Slate  Quarrying I  25 

Stonemason  and  Bricklayer 2  00 

Stdir  Building                                                           . .  4  00 

Stones  for  Ekiilding  and  Decoration 5  00 

Stone,  How  to  Get  It  and  How  to  Use  It I  00 

Stone-Working  Machinery 3  60 

Stereotomy:  Problems  in  Stone-Cutting    2  30 

Text  Etook  of  Geology . .  7  50 

Theory  of  Solid  and  Braced  Arches . 75 

The  Steel  Square  and  Its  Use I  00 

Transmission  of  Power  by  Wire  Rope                                      75 

Treatise  on  the  Theory  of  the  Construction  of  Helicoidal   and  Obli- 
que Arches 75 

Tunnelling   25  00 

Tables  of  Cubic  Measure 50 

Tables  of  Superficial  Measure 50 

Voussoir  Arches  Applied  to  Stone  Bridges,  etc 75 


Remlttaacei  muat  accourfinny  all  ordiMs.  I'l-Ut^s  ijiKiti-d  ini'link'  cost  of  mulling.  Order  by  title 
and  author.  Write  your  name  plainly.  ISemIt  tiy  jKisdifUci*  ur  t-spress  money-order,  draft  or  check, 
to  tbe  order  of 


268 


STONE. 


SITUATIONS   WANTED. 

Advcrtiaemenit  under  this  heading  Interted  for 
lubicribera  to  Stone  free  of  charge.  A.dvertiaer 
muat  tend  25  oenti  to  pay  pottage,  if  replies  are 
to  be  addressed  in  care  of  Stone.  Rate  to  non- 
lubtcribera,  10  ctnta  a  liiu  each  imeortion. 


'T'llE  adventlBer  who  is  n  prnctlcal  «toni»cutter 
*  (iiutliur  ut  the  articles  duw  u|j[>iaarLDg  In  tbia 
poper;,  di'Slivs  posltlou  eltbur  as  tlraughtanian  or 
igremnn.  Ucst  of  relennwa.  Address  C.  U-  Fox, 
car*!  of  Sto.vk. 


T  AM  open  for  an  engagement  by  the  year  with 
'  Ktwii  relluLiie  Urta  as  Mauager  or  Foreman.  Am 
aa  EaBiern  man  couverHani  wUli  every  part  of 
Graallt'  ami  Marblp  buHini'fts  In  MonuBK>ni«l  and 
BuildluK.  Am  iirnolfml  g«>tii'riil  workmim  ;  Al  let- 
terer.  Have  aciJd  work  to  the  liottijr  class  of  trade. 
Can  work  mt-n  to  an  ndvnuingo.  I'udi'rstaad  ma- 
chinery and  pni-iimutlc  tools.  Can  rend  plans, 
niiike  workloK  st-ulc  aii<l  elcviulou  driiwIuKs.  Wt'li 
posted  ou  liuying  at  ijuarrlrs.  lta%'e  been  with 
some  of  l>eat  tiruis.  Am  tKih«T  and  reliable.  No 
references  will  be  furnl.ihed.  but  will  work  on  trial 
and  will  guarantee  Batlafactlon  to  any  Qrm  requlr- 
Ini;  the  services  of  a  bustUug,  competent  man.  Ad- 
dress A.  K.  N..  care  of  Stokb. 


TO  SELL,    TO  BUY,    TO  EXCHANGE. 

AdvcrtisemenU  Inserted  in   this  department  for 
15  Pffitt  a  line  each  inscrtloft. 


pOR  8AL>E  OR  LGASE — A  fully  equipped  gtone 
'  yard  at  West  Superior,  with  everyttiing  ready 
for  bnslaesa — dockage,  swltcbaije  and  paved  street. 
Outlook  for  buslni>ss  ni-vor  bvhor.  A  line  oppor- 
tunity. Kor  purtlculars  addri'ss  Aoamant  Ma.nu- 
yAtTiJRiso  Co.,  West  Superior.  Wis..  Milwaukee, 
Wis. 


FOR  SALE — Blue  Stone  Quarry,  37  acres,  located 
Ht  SuininJt.  X.  y. :  price  $2,tM>0.00 ;  terms 
eaay.  I'articulara,  addresa  T.  II.  Mao:i.l,  Troy. 
N.  V. 


pOR  SALK  ok  I.?;asi:.— Quarry  of  the  Rock 
■  River  lirownstone  Co..  near  MarQuette,  Mich. 
Will  sell  or  lease  this  property  on  a  royalty. 
Madiinery  for  operating  ou  the  prcmlsea.  Cor- 
reapondenee  solicited.  Address  W.  1.  Bbothbk- 
Tox,  Bay  City,  Mich. 


FOR  SAI-K— Most  exteniilve  Oolitic  LIcoc  Stone 
l>e|iu8ii  In  ttie  Indiana  lime  stone  i>elt.  l)e- 
I)08lt  'tiy  fwt  thick.  (lives  the  hiylirnt  crushing 
ttrenffth  of  all  Oolitic  Lime  Stom',  Convenient  to 
trunk  line  railway.  Stone  makes  hiijii  Rrade  of 
lime.  SamplfB  of  stone  and  lime  (umlshed,  to- 
gether with  report  of  tests,  on  retiuest.  Will  sell 
or  engoKe  with  practical  atone  man  wllli  cnpUnl 
la  qunrrylne.  Address  W.  J.  I'.,  hiiiii'ui,  lud.,  eare 
Bank  of  Sniem. 


FOB  SALE. — The  present  owner  of  the  Dlx  lal- 
and  Granite  (Juarrlca  will  sell  at  a  reaaoaable 
price  or  will  form  a  uartnerahip  with  a  practical 
ijuarry  owner  on  a  fair  basis  for  the  Jolot  opera- 
tion of  iKJth  quarries.  The  atone  from  the  Dlx 
Island  Quarries  baa  been  used  In  the  Treasury 
Bulldlne  In  Wafibington  and  the  New  York  and 
Philadelphia  post  offices,  and  is  now  being  used 
by  the  present  owner  on  the  Metropolitan  Museum 
of  Art,  New  York  City,  the  architect  accepting  It 
In  preference  to  alt  other  granite  submitted-  Ad- 
dress CtJixEN  h  DWYsn,  107tb  and  108th  StB.  and 
First  Ave.,  New  York. 


A  BROWN  STONE  QUARRY 

In  Southern  Indiana:  fully  equipped  with  stPllin 
machluerv,  small  Iniiilomenta  and  «ton«»  mill. 
Also  132  "acres  of  OolitU-  liiuestoiie  land,  oonald- 
ered  by  experts,  to  be  tbe  best  stone  land  lu  the 
Oolitic  llinealOJie  belt;  rouaon  for  selUutf.  old  age. 
E.  R.  FLETCHtR.  Bloomington,  Ind. 


MACHINERY  FOR  SALE. 


FOR  SALE.— One  Gates  No.  6  Crnaher.  No.  5 
Elevator,  32-Surh  by  ten  foot,  screw  18x18; 
Engine,  tiOsH?;  Boiler,  Erie  ninko,  4-Inch  fltica: 
one  3Vii-lu''li  lugon-uH  bur  cbnuler.  All  the  above 
machinery  In  good  niimlng  ortfer,  practically  new, 
only  been  used  one  week.  .Vddrcss  or  cull  at  Ber- 
tram, Iowa.  M.  J.   HAISLER. 


MACHINERY,  Engines.  Boilers,  Rock  DrlUa. 
Stone  Saws,  Air  Compressors,  Steam  Pumps,  Pul- 
solneters.  UolBtllig  Eheliir>s.  Cftbleways.  etc.  Send 
for  Special  CaialoKue,      2ll  Lucas  Av«.,  St.  Loiiii.  Mo. 


t 


c^  MACHINERY^ 

For  Sale^ — 
Cheap  for  Cash. 

Hoisting  Engines.  Air  ComprcBsors,  Rock  f 

Drills,    Rock   Crushers.   Pump   Cars,    Chan-  •*.• 

nellng     Machines,      Steam     Pumps.      Steam  '^' 

Shovels,  Light  Locomotives,  etc.,  all  In  good  -T^ 

condition.  '"' 

WILLIS  SHAW,  I 

627  New  York  Life  BuUdtng.   CHICAGO.  % 


Antique   Cipollino   Marble,  of  the  finest  quality. 

from  the  recently  rediscovered  old  Quarries  nearCarystus,  Eubcea, 
Greece,  at  the  price  of  modern  Swiss. 

Farmer  &   Brindley,  London,  S.  E.,  England. 

Proprietors  of  Quarries. 
Please  mention  Stose  ^ten  •wrttto*  to  ^(iTmWvtT*. 


HSHBUBTON 
niHRBLE 


Dark  grayish  purple  ground,  interlaced  with  a  net  work  ol 
red  and  white  veins. 


CAN  BE  OBTAINED  IN  BLOCKS  OF  LARGE  SIZE. 
TAKES  A  BEAUTIFUL  POLISH. 


It  is  quarried  in  Devonshire  and  shipped  F.  O.  B. 

Bristol,  by 

ARTHOR  LEE  &  BROS,  LTD, 


Marble  and  Granite 
Merchants  .... 


BRISTOL, 


ENGLAND. 


Please  tneatlun  Stosk  when  ■wrVllua  to  aa-seTUfcev*. 


A  BUYER'S  DIRECTORY 


OF. 


The  Stone  Trades. 


NOTI.- 


■Tht  tthflay  advtrtittnttntt  a/  tkt  firmt  mtttlioHid  uudtr  raeh  ktailing  cam  b* /*und  ftadily 
by  rt/tren<t  to  th*  At^ahttical  ttuUjc  em  fagt  5. 


ABRASIVES. 

B.  C.  *  n.  A.  Tllghman. 
Krenlcr  &  Le  Blaiic. 
rittnburg  Crushed  Steel  Co. 

AIR  BRUSH. 

The  Air  Brush  Mng.  Co. 

AIR  COMt'UKSSORS. 
McKlernan    Urin   Co. 
Ingersoll-Serttant  DrllJ  Co. 
Rand  Drill  (5i>. 
SulllTan  Macblnery  Co. 
Claytoo  Air  Compressor  Works. 
D.   \V.    r-rntt. 
Uall  Steam  Pump  Co. 

AIR  LIFT  ruairs. 

Clayton  Air  Coiupresaor  Work*. 

BARS. 

IngerBoJl-Sergfeant  Drill  Co. 
Lord,  Bowler  &  Co. 
SallJvBD  Machinery  Co. 
Rand  Drill  Co. 

BLASTING  SUPPLIES. 
Af'tnii    P<i«(U'r   Co. 
Ingeranll-Sorgentit  Uirlll  Co. 
Knox  Rock   Ulnfltliiir  Co. 
Rand  IJrlll  Co. 

BOILERS. 
D.   W.  Pratt. 

BOILER     FRONTS     AND     FIT- 
TIN«8. 
The  Vulcno  Iron  Works. 

BROWNSTOXE. 

Huinmelstown  Brownatooe  Co. 

CABLKWAYS. 

8.   Flory  Mfg.  Co. 
Llde<>rwo«<I  Mfg.   Co. 
D.  VV.  Pratt. 
Trenton  Iron  Works. 

CARTS. 

Austin  &  WMtorn  Co.,  Lid. 

C0MPRES8KD  AIR  SHOP  TOOLS 
Clayton  Air  Compressor  Works. 

CHANNELEBS. 

New  Albany  Mfg.  Co. 
Steam   Stone  Cutter  Co. 
Ingeraoll-Sergpnnt   Drill  Co. 
Lord.  Bowler  &  Co. 
Sullivan  Machinery  Co. 
Rand  Drill  Co. 

CHILLED  SHOT.      • 
B.  C.  h  R.  A.  Tllghman. 

CONVEYORS, 
a  Klory  Mfg,  Co. 

CRABS. 

American  Ilolat  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
fngroraoll-Sergeant  Drill  Co. 


W.  H.  Anderson  &  Sod. 
Rand  Drill  Co. 

CRUSHED  STEKL. 

Pittsburgh  Crashed  Steel  Co. 

DKRRICKR   AND   FITTINGS. 
Araerlcon   Hoist  &   Ih^rrlck  Co 
Ingersoll-Sergepnt    Drill   Co. 
LtdcolD   Iron   WorkB. 
Lord,   Bowler  &  Co. 
Sullivan  Machinery  Co. 
K.  It.   Patch  Mfg.  Co. 
New  AllMiuy  Mfg.  Co. 
Contractors"  Plant  Mfg.  Co. 
Pobhie  Foundry  it  Machine  Co. 
Rand  Drill  Co. 
Thoa.  CBrlln'a  Sons. 

UKCK   ENGINES. 

The  Vulcan  Ii*on  Works  Co. 

DRAWING   MATERIALS, 
Kt-uflTel  &   Esser  Co. 

DUMP  WA00N8- 
AuBtta  &  Western  Co.,  Ltd. 

RLKVATORS. 
Austin  &  Western  Co.,  Ltd. 

ENGINES. 
D.  W.  Pratt. 

EXPLOSIVES. 

Ai'ttin   I'owder  Co. 
InBersoll-SerHeant  Drill  Co. 
Kuojt   Rock   Blasting  Co. 
Rnnd   Drill  Co, 

EXCAVATORS. 

Vulcan  Iron  Works  Co. 

FKED   WATER   HEATERS, 
liord,  Bowler  &  Co. 

FILES  AND   RASPS. 

Ilamniacher,  Schlemmer  &  Co. 

GRAPHITE  GREASE. 
.Tofl.  PI  son  Craclblc  Co. 

GRANITE. 

Arthur  Ijcc  &  Bros. 
J.  G.  Mott  Granite  Co. 
Troji  Granite  Co. 

GRINDSTONE  MANDRELS. 
Lord,   Bowler  &.  Co, 

GRATi;S. 

The  Vulcnn  Iron  Works  Co. 

hi;aders. 

Lincoln   Iron  Works. 

HORSE   ROAD  ROLLERS. 
Austin  &  Wsstem  Co..  Ltd. 

nOSE. 

Incersoll-Sergeant   Drill   Co. 

ttand  I>tV\\  Co. 


HOISTS. 

American  Hoist  4  Derrick  Co. 
Contmctors'  Plant  Mfg.  Co. 
Ingersoli-Hergeant   Drtll   Co. 
Industrial  Works. 
Lidgcrwuod  Mfg.  Co. 
Lincoln  iron  Works. 
Sullivan  Macbtoery  Co. 
S.  Flory  Mfg.  Co. 
Lord,  Bowler  4  Co. 
New  Alhan.v  Mfc.  Co. 
Doblile  Foundry  &  Machine  Co. 
Rand  Drill  Co. 

HOISTING   ENGINES. 
Thomas  Carlln's  Sona. 
Lord.   Bowler  &  Co. 
S.  Flory  Mfir.  I'o. 
Ara«»rl(^nn  Hoist  &  Derrick  Co. 
D.  W.  Pratt. 


IngtM-soll-Serceant  Drill  Co. 

icerwood  Sit 
F.  It.  Patch  Mfg.  Co. 


Lldcerwood  Mnnufacturlng  Co. 


The  Vulcan  Iron  Works. 
Contractors'  Plant  Mfg.  Cn. 
Dolihle  Foundry  &  Mach.  Co. 
Rand  Drill  Co. 

HORSE  POWERS. 

American  Hoist  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
Lldsrerwood  Manufacturing  Co. 
Lord,  Bowler  &  Co. 

JACKS. 

Joyce,  Crldland  ft  Co. 
W.  H.  Anderson  &  Son. 

LARRYS. 

W.  H.  Anderson  &  Bon. 

LATHES. 

Lincoln  Iron  Works. 
P.  H.  Patch  Mfg.  Co. 

LIMESTONE. 

Bedford  Steam  Stone  Worka. 
Ferry,  Matthews,  Biiskirk  Stone 

Co. 
The  C.  8.  Norton  Blucstone  Co. 
Bedford  Quarries  Oo. 
H.  L.  Thornton. 
BcilfKnl  Snwcd  Stone  Co 

LOCOSIOTIVE  CRANES. 
Industrial  Works. 

MINING  MACHINERY. 
Rntid   Drill  Co. 
InK''fSrtlI  S«'rgeant  Drill  Co. 
Llilnprwiiod  MnrnifaciurluR  0<K 
The  Vulcnu   Iron  Works  Co. 

MALLETS. 

W.  H.  Anderson  &  Son. 

MARBLE. 

Empire  Marble  Co. 
N'Mrihoru  N.  V.  Marble  Co. 
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Schweyer  &  Ltess. 
The  Verd-Antlgue  Marble  Co. 
The  Georgia  Marble  Co. 
ForiinT  *c   HrludJoy. 
Arrliiir  Leu  iV.  Bros. 

I'LANEUS. 

V.  it.   I'atch  Mfg.  Co. 
Lincoln  Iron  Works. 
S.  l-'lory  Mfg.  Co. 
New  Albaij.v  Mfg.  Co. 

I'UMJ'S. 

TUi>  A.  S.  Cameron  SteAm  Pump 

Works. 
InL'ersuflSergeant    Drill   Co. 
I'titsumetfr  .Steam  I'ump  Co. 
Sulllvnn  .Motjbinery  Co. 
Th«    K.    W.    Vunduzen   Co. 
MasltDa 

UoWile  Kfnimlry  &  Maeb.  Co. 
Kand  Drill  Co. 
D.   \V.  Uratt. 
Hnll  .Sit-ani  Fiimp  Co. 
liiivi!<-Jiiliu»<>n   Co. 

PDTTY  I'OVVDKR. 

I'ltisburgb  Crushed  Steel  Co. 
W.  II.  Anderson  &  Hon. 

pi;lso.\ikter8. 

D.  W.  Pratt. 

I'ulsomcter  Steam  Pump  Co. 

QUARBV  MACIIINKRX. 

McKlernan  Drill  Co.  1 

New  Albany  Manufacturing  Co. ' 
AmerlcBU  Hoist  &  Derrick  Co, 
Contractora*  Plant  Mtg.  Co. 
iDeersoll-Sergeanl  Drill  Co. 
Inatiatrial  Works. 
Lord,  Kowler  &  Co. 
Steam  Stoiie  Cvitter  Co, 
SulllTan  Machinery  Co, 
Vuk'an  Iron  Works. 
R  U.  I'atch  Mfg.  Co. 
Rand  Drill  Co, 

RADIATOR  VALVES. 
Frontier  Iron  Works. 

RAILKOADS. 

Chicago.   Indlnnnpolls  &  Looia- 
Tllle  Railway. 

RAILROAD  PLOWS. 

Austin  &  Western  Co.,  Ltd. 

RASPS. 

Uammacher.  Scbleminer  &  Co. 

ROAD  SCRAPERS. 

Austin  &  Western  Co.,  Ltd. 

ROCK  DRILLS. 

MoKlernao  Drill  Co. 

.M.  C.   I',iill.ic1(   Mtg.  Co. 

iBgersoll-SerKeant  Drill  Co. 

Rand  Drill  Co. 

SaltlTan  Machinery  Co. 

The  John  M.  Rogers  Boat,  tiaum 

and  Drill  Works. 
D.  W.  Prntt. 


ROUGE. 

Plttsburgb  Crushed  Steel  Worka. 

RUBB1N<;  BEDS. 
Lincoln  Iron  Works. 
K.  R.  Pnich  Mtf.  Co. 
New  Albuny  Mfg.  Co. 
Lord,   Bowler  k  Co. 

SAND  PUMPS. 

Frenler  &  Le  Blanu. 

SAW- BLADES. 

Wm.  Clark  Sons  Co. 
Rupld  iSlOue  Saw  Co. 

SAND  FEED. 

Frenler  (L  Le  Blauc. 

E.  .1.  &  C.  H.  Hnwley. 
LIdcoId  Irock  Works. 

SAW  UAXGS. 

Lord,   Bowler  &  Co. 
New  Albany  Mfg.  Co. 
Lincoln  Iron  Works. 
Sullivan  Machinery  Co. 

F,  U.  Patch  Mfg.  Co. 

SLATE  MACHINERY. 
S.  Flory  Mfg.  Co. 
Lincoln  Iron  Works. 
F.  R.  Patch  &  Co. 

SLATE  DEALERS. 
R.  B.  Prilcbard. 
J.  It.  WilliaiuB  &  Co. 
Chapoiau  Slate  Co. 
North  Rnngor  Slate  Co. 

SANDSTONE. 
Hummelatown  Bntwu  Stone  Co. 
Portage  Entry  Quarries  Co. 
Minnesota  Sandstone  Co. 
The  Cleveland  Stone  Co, 

SCRAPERS. 
Austin  &  Western  Co..  Ltd. 

SCREENS. 

Austin  &  Western  Co.,  Ltd. 

STEAM  ENGINES. 
Lincoln   Iron  Works. 
IngersoU-SiTgi'snt  Drill  Co. 
Sullivan  Machinery  Co. 
Bimd  Drill  Co. 

HTEA.M  JOINTS, 
Moraa   Flexible   Stenni  Joint   Co 

STEAM  SHOVELS. 
The  Vulcan  Iron  Worka  Co. 
Thomas  Carlln'e  Sons, 

STEEL. 
Wllllrtin  Jessop's  Sons. 

STONE  PRUSHERS. 

AuHtIn  &  Western  Co.,  Ltd. 
D.   W.  Pratt. 

STONE-WORKING  MACHINERY, 
Rapid  Stone  Saw  Co. 
Lincoln  Iron  Works. 


P.  R.  Patch  Mfg.  Co. 
New  Albany  Mfg.  Co. 
Lord,  Bowler  &  Co. 
Bellhan  Fdy.  and  Macb.  Co. 

STEEL  EMERY. 

PUtaburgl)  Crushed  Steel  Co. 

SECOND-HAND  MACHINERY. 
WUIlg   Shaw. 
Thos.  Carl  Id's  Sons. 
.\lfri>d   r.   Tiirlitrt  &  Co. 
A.    N.FItzsliuiiiniis. 
See  Ciasstflcd  Ad.  Columo. 

TACKLE  BLOCKS. 

W.  U.  Anderson  &  Son. 
Dobble  Foundry  Ac  Machine  Co. 
American  Hoist  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
Ingersoil-Serifeatit   Drill   Co. 
Rand   Drill  Co. 
FuUon  Iron  &  Engine  Worka. 

TRAVELERS. 

Lineuin   Iron  Worka. 
liord.  Bowler  &  Co. 
New  Albany  Mfg.  Co. 

TRAVELING   CRANES. 
Lord,  Bowler  &  Co. 
Industrial  Works. 

TOOLS. 

TboB.  Carlln'B  Sons. 
W,   U.   Anderson  &  Hon. 
Uaiamachcr,  Scblemmer  A  Co. 

TOOL  STEEL. 

Pittsburgh  Tool  Steel  Co. 
Wllllnm  Jessop'a  Sous. 

TOOTH  CHISEL  &  CUTTING 
MACHINE. 
W.  11.  Anderson  &,  Son. 

WINCHES. 

American  Hoist  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
IdgerBull-Sergeont  Drill  Co. 
Lincoln  Iron  Works. 
Sullivan  Machinery  Co. 
Rand  Drill  Co. 

WIRE  ROPE. 

American  Hoist  4  Derrick  Co. 
Brodcrlck  &  Bascom  Rope  Co. 
IngerBoll-Sergeant  Drill  Co. 
A.  I.*8ehcn  &  Sons"  Rope  Co. 
Lidjserwood  Mnnufaoturlng  Co. 
Sullivan  Machinery  Co. 
Trenton  Iron  Co. 
Contractors'  Plant  Mfg.  Co. 
Rand  Drill  Co. 

WIRE  ROPE  CLAMPS. 

American  Hoist  ft  Derrick  Co. 

WHEELBARROWS. 
W.  H.  Anderson  ft  Son. 

WKDOE  LEAD. 
W.  H.  AodersoD  ft  Son. 


DRAWING  MATERIALS. 

W'e  make  and  carry  the  most  complete  and  best  assorted 
stock  in  America.  Our  goods  are  recognized  as  the  standard 
ol  quality.  They  all  bear  our  trade  mark  and  ore  warranted 
by  us.  Our  prices  arc  reasonable.  Oar  lavishly  illustrated 
catalogue  minutely  and  correctly  describes  our  goods.  It 
contain  much  valuable  information,  and  is  sent  gratis  on 
application. 


LEADING  GRANITE  DEALERS 

OF   THE    UXITED    STATES. 


TROY  GRANITE  CO., 

Dealers  la 

Silver  Westerly  Oranite^ 

WORCESTER,  MASS. 


STEVENS  GRANITE  CO.. 

Deolers  la 

Light  Pink  and  Mil  ford  Granite. 


BtriLDINO  WORK. 
OFFICE  AND  W^OBKS.  MILFOBD.   N.  H. 


SCHWEYKK  &  I.IESS.  Kiiig-oM'ruasU,  P.  O 
i'rodiiccrs  of  Monlgoni<>rj  Co.,  Ta 

DlrrBPu'"""' MARBLES, 

E]«itlmntf>i;  on  nit  kinds  of  rut  nIoih-  work. 


/"lOUVKUNKrU  MAUBLR  CO. 
^^  Sole  producers  of  tUu  celebrated 

QOWeRNBUft  MaRBLB. 

For  MotniimMiliil  itriil  KidNliii).'  imiijmi-'cs.   i.hiiirrK'S 
<»ml  OlHf<»f«,  (jnmcrnc'iii ,  ,Sr     l.ii  wiviU'r  <Vi.,  N.   V, 


ADAMS  MARBLE  CO., 
Producers  of  Buitdine  Marbles 

auarriea  at  AD&MS,  MASS. 


THE  SOUTHERN  riARBLE  CO. 

(Of  Marble  Hill,  Gn.) 

"GEORGIA  WHITE  MARBLE/ 


■VOHK 

■;:auy. 
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WHAT  A  QUARRY  MANAGER  SHOULD  BE, 

WISH  to  address  a  few  words  to  those  who  contemplate  going 
into  tlic  quarrying  and  stunc-cutting  busint'ss,  based  upon  a 
considerable  study  of  men  and  methods.  Although  1  have  writ- 
ten before  on  this  subject  for  Stoxk,  recent  instances  that  have 
conu-  under  my  ol)servation  give  an  addeci  point  to  what  I  have  to  say.  Evi- 
dently we  are  at  the  beginning  of  a  prosperous  period  in  the  stone  business 
and  there  will  be  many  new  ventures  in  this  line  of  industry.  The  past  ex- 
periences of  others,  therefore,  is  a  fruitful  subject  for  contemplation,  and 
may  lead  to  the  saving  of  money.  Warning  and  advice  of  a  general  nature 
count  for  little  compared  with  concrete  examples,  and  so  1  will  take  the  lib- 
erty of  recounting  in  brief  the  history  of  two  couipariies  that  made  blunders 

resulting  in  their  failure.    Tlie  first  of  these  was  in  the  city  of .    It  was 

organized  under  excellent  auspices,  and  went  into  the  furnishing  of  building 
stone  and  crushed  stone  for  the  trade.  Tjut  the  company  took  a  clerk  out  of 
an  insurance  office,  and  made  liini  tlieir  general  manager.  The  result  might 
have  been  foreseen  from  the  beginning.  In  three  or  four  years  they  sank  not 
less  than  $50,000,  to  the  suqjrise  of  uu  one  who  saw  their  methods,    .\nothcr 

case  was  near  llie  city  of  1*^ — ■ ,  where  the  company  took  a  boy  out  of  their 

office  and  made  him  the  general  manager  of  a  marble  quarry  and  stone-cut- 
ting business.  The  end  was  even  more  disastrous  than  in  the  first  instance. 
The  company  got  gradually  deeper  and  deeper  into  a  hole,  untd  there  was  a 
failure  to  the  tune  of  $200,000.  1  have  in  mind  another  company  that  is  still 
operating,  but  that  is  bound  lo  go  to  the  wall,  unless  they  make  a  radical 
change  at  onct-.  Three  men  with  money  but  little  or  no  experience  bought 
out  a  quarry,  and  made  one  of  themselves  general  manager.  This  man, 
cou[)leil  with  his  entire  ignorance  of  the  stone  business,  has  nut  even  learned 
the  virtue  and  necessity  of  sobriety.  That  their  future  spells  failure,  one 
may  be  sure. 

The  quarrying  business  consists  of  far  more  than  the  mere  breaking 
of  stone  from  the  earth.  In  most  industries  it  is  universally  recognized  that  a 
manager  requires  special  and  teclinical  knowledge  and  long  training.  Why 
there  is  not  the  same  respect  for  so  complex  a  business  as  qiterrying,  I  can- 
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not  itnagine.  Let  me  state,  in  brief,  what  I  consider  the  requirements  for  the 
general  manager  of  a  stone  business,  where  quarrying  and  stone-cutting  is 
done — and  to  be  successful,  stone-cutting  must  be  carried  on  in  most  quar- 
ries in  order  to  work  stone  that  is  not  profitable  to  ship  in  large  blocks.  In 
the  first  place,  the  manager  must  be  a  thorougldy  practical  stone-cutter  of 
wide  experience,  so  that  he  can  tell  at  a  glance  what  will  pass  inspection. 
There  is  nothing  more  demoralizing  than  for  workmen  to  know  that  their 
manager  cannot  properly  judge  their  work.  Let  them  once  be  able  to  say, 
"Oh.  he  doesn't  know  anything  about  the  trade,"  and  his  usefulness  is  gone. 
In  addition  to  the  above  the  manager  must  be  a  good  judge  of  human  nature 
and  be  able  to  control  and  manage  a  large  force  of  men.  He  must  also  be 
a  practical  geologist,  so  that  in  directing  the  quarrying  he  can  take  advan- 
tage of  every  natural  condition.  He  must  be  thoroughly  familiar  with  plans 
of  every  class  of  masonry  and  be  posted  on  the  values  of  all  cut  stone  and  the 
cost  of  setting.  In  fact,  he  should  so  understand  masonry  that  he  can  con- 
tract for  tlae  work  complete  ui  the  walls,  when  so  desired,  as  is  required  in 
many  cases  of  bridge  masonry  and  public  buildings.  Much  depends  upon 
this  knowledge  in  successful  coni|K"tittun. 

Above  all,  he  must  be  a  man  of  unimpeachable  integrity,  strictly  tem- 
perate in  his  habits,  so  that  he  commands  respect  wherever  his  business 
calls  him.  J.  B.  GORDON. 

Roscoe,  N.  Y. 
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MODERN  APPLIANCES  IN  QUARRIES. 

HE  huge  l>eds  of  stone  upon  which  tlie  two  magnificent  palaces  of 
the  Champs  Ely  sees  are  tu  be  erected  begin  to  make  their  ap- 
pearance almve  ground.  These  two  buildings  will  Ixjrder  the 
"Grande  Perspective  Nicholas  11.''  at  the  Universal  Exhibition 
of  ii)Oo.  How  wdl  it  be  possible  to  construct  so  speedily  these  imix)sing 
monuments  destined  to  remain  after  the  Exhibition  among  the  architectural 
beauties  of  Paris?  We  can  readily  understand,  says  a  London  exchange^ 
how  the  architects,  men  of  imdouhted  talent  tested  hj'  numerous  competitions, 
to  whom  the  work  was  entrusted,  imagined,  studied,  and  plaimed  these 
palaces  with  marvellous  rapidtiy;  but  the  materials  themselves,  the  stones 
which  form  the  bulk  of  the  work,  how  can  they  be  obtained  in  time,  drawn 
in  huge  blocks  from  the  quarries?  Here  is  a  very  interesting  object  lesson, 
in  which  is  revealed  the  power  given  to  human  labor  by  mechanics  with  its 
admirable  utilization  of  forces.  It  is  by  the  cutting,  transport,  and  piling  of 
huge  blocks,  that  the  successive  stages  of  civilization  have  marked  the  extent 
of  their  grandeur.  Are  not  the  obelisks  and  pyramids  a  cause  of  admiration 
and  wonder  even  to  people  of  the  present  day  ?  How  was  it  possible  for  pure 
manuallabor.even  when  carefully  distributed,  disciplined,  subjugated,  to  hew 
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those  gigantic  stones  and  tlien  move  them  into  their  final  resting-place? 
Important  works  have  heen  written  on  this  subject,  from  which  it  appears 
that  tlie  inchned  plane  and  the  wedge,  no  less  than  patience  and  length  of 
time,  contrihutcd  to  remove  these  difficulties.  Hut  fundamental  documents 
are  too  frequently  denied  to  seekers;  perhaps  they  were  lost,  to  our  deep  regret 
in  the  famous  and  silly  destruction  by  tire  of  the  famous  library  at  Alexandria. 
The  present  generation  has  consequently  been  obliged  to  begin  alt  over  again. 
Very  fortunately,  steam  and  electricity  have  given  it  perfectly  new  means 
of  action  of  such  power  as  to  be  able  to  rival  the  buried  secrets  of  ancient 
engineers. 

A  striking  example  is  furnished  in  the  working  of  quarries,  where  elec- 
tricity, now  co-operating  with  the  steam,  wins  victories  of  power  of  great 
value.  Work  must  be  smart  in  the  cutting  of  a  bed  of  stone  in  quarries.  The 
architect  who  has  ordered  the  ashlar  and  arch-stones  is  always  in  a  remark- 
able hurry.  Ue5i<le.  one  has  to  work  in  the  i»pcn  air  amid  the  dust  in  fine 
weather  and  umler  the  pelting  rain  in  bad.  The  steam  engines  scattered  about 
the  quarry  were  often  injured  by  such  a  stale  oi  things ;  they  became  clogged, 
suffering  from  a  kind  of  engine  rheumalism.  afflicted  by  untimely  condensa- 
tions, a  kink  of  pulmonary  apoplexy,  and  uttering  heart-rending  groans,  nut, 
however,  stone-rending. 

With  the  pliant  electric  conductors  all  these  inconveniences  vanish  in 
many  cases.  In  the  great  quarries  at  Enville,  for  example,  for  the  work  of 
extraction,  the  machines  which  cut  the  stones  are  electric,  the  workyards  are 
lighted  by  electricity,  and  water  is  raised  by  this  same  means  to  a  height  of 
sixty  meters  to  feed  the  l>oi!er  of  the  little  steam  motor,  which  is  situated  at 
the  end  of  the  big  rolling  bridge  and  raises  the  stones  through  space,  l-'rom 
an  already  long  experiment  it  is  estimated  that  a  great  final  saving  is  thus 
obtained. 

In  the  quarries  at  Hainault.  also  famous,  tliere  is  a  rolling  bridge  of  sixty 
metric  tons-power  which  raises  the  biggest  blocks.  It  is  worked  by  steam, 
but  illuminated  Ijy  electricity,  and  served  continuously  by  pumps,  wintllasses 
and  electric  cranes.  The  annual  production  of  a  quarry  exploited  in  this  way 
is  estimated  at  20,000  cubic  meters  of  grainte.  We  may  also  mention  the 
instructive  case  of  the  Soignics  quarries.  When  boilers  and  special  motors 
were  employed  for  the  various  machines  situated  in  different  parts  of  the 
workyards  which  are  about  fifty-two  hectares  in  area,  the  consumption  of  coal 
was  four  to  five  kilogrammes  per  effective  horse-power.  Since  adoption  of 
electricity  the  consumption  of  coal  fell  below  one  kilogramme  per  horse.  It 
is  a  result  not  to  be  despised,  and  which  demonstrates  the  utility  of  classing 
motive  power.  Let  me  add  that,  thanks  to  these  powerful  electric  machines. 
the  time  requisite  fnr  extraction  of  stones  and  their  employment  has  thus  been 
greatly  reduced.  To  build  a  big  monument,  palace,  or  imposing  edifice  of  any 
kind,  we  had  formerly  to  reckon  on  long  delay  in  extraction,  but  circum- 
stances change.  It  is  quite  a  different  affair  to  dry  a  stone  which  for  months 
has  been  subjected  to  the  inclemency  of  the  weather,  and  that  which  is  re- 
moved and  placed  imder  shelter  in  a  few  days. 

It  is  to  this  powerful  and  improved  extracting  plant  that  the  Exhibition 
of  1900,  being  now  prepared  on  a  rcale  of  incomparable  grandeur,  will  be. 
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indebted  for  tlie  sudden  appearances  of  palaces  above  ground,  recalling  to 
mind  the  mythological  legend  of  Orpheus  charming  the  animals,  rocks,  trees, 
etc. 

In  fact  we  here  find  a  reply  to  the  question  made  by  Henri  Heine — Had  not 
Nature  formerly  a  sensibility  similar  to  tliat  nf  man.  and  perhaps  more?  The 
inspiring  power  of  Orpheus,  we  arc  told,  led  away  trees  and  rocks  in  a  dance. 
Is  such  a  prodigy  possible  in  the  present  day?  If  Henri  Heine  were  con- 
ducted by  one  of  the  architects  of  the  future  Fxhtbition  through  the  yards 
where  the  marvellous  work  is  being  executed,  he  would  no  doubt  exclaim,  all 
poetical  scepticism  conquered.  "The  |)rodigy  has  happened." 


A  REMARKABLE  ACHIEVEMENT  IN  QUARRYING. 

|\'  tile  April  number  of  StdXK  was  given  an  account  of  the  quarry- 
I  ing  of  one  of  the  largest  blocks  of  marble  taken  from  the  earth 
I  during  modern  times.  This  was  gotten  out  by  the  Southern 
1  Marble  Company,  of  Marble  Hi!l,  Ga.,  froiu  its  noted  quarries 
ill  I'ickens  County.  The  block  f>f  ntarble  was  almost  pure  white,  and  meas- 
ured 37  feet  2  inches  in  length  by  4  feet  4  inches  by  4  feet  3  inches,  a  grand 
total  of  500  cubic  feet  and  4  inches.  The  weight  of  the  munolith  was  100.066 
feet.  This  was  only  one  of  four  blocks  all  of  theuT  about  the  same  size.  At 
the  request  of  the  publisher  of  Stone,  photographs  of  these  great  blocks,  as 
they  lay  in  the  quarry,  were  taken,  and  two  of  these  are  reproduced  here- 
with.   They  make  a  most  interesting  exhibit. 

Two  of  these  monoliths  have  recently  been  shipped  to  Norcross  Bros., 
at  Providence,  R.  I.,  where  they  will  be  shaped  into  handsome  columns  to 
be  used  in  the  building  of  the  State  Savings  Bank,  at  Detroit.  Mich.  The 
transportation  of  such  huge  blocks  of  stone  was  a  problem  of  some  moment. 
A  special  one-hundred-thousand-pound-capacity  flat  car  was  secured  from 
the  Pciuisylvania  Railway.  This  car  is  a  finely  constructed  affair  of  steel 
and  iron,  and  runs  on  sixteen  wheels.  The  marble  shaft  occupies  the  entire 
car.  Tlie  passage  of  this  ponderous  and  unwieldy  load  o\er  bridges  and 
trestles  and  around  curves  is  a  matter  of  anxiety  and  care. 

The  marltle  from  this  ( icnrgia  quarry  has  met  with  general  favor  for  fine 
buildings  in  all  parts  of  the  country.  One  of  the  latest  and  most  stately 
structures  in  which  it  figtires  is  the  Rhode  Islaml  .State  House.  It  will  be 
seen  from  the  photographs  that  tlie  nature  of  the  quarry  lends  itself  partic- 
ularly to  the  getting  out  of  blocks  of  unusual  size.  Previous  to  the  present 
achievement,  however,  the  largest  block  quarried  in  Georgia  was  on  ex- 
hibition at  the  Cotton  States  and  Iniernati<Jnal  Exposition,  and  weighed 
only  45,200  pounds,  or  less  than  half  the  size  of  these  shafts. 
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What  is  known  as  Georgia  marlik-  is  unarrit'd  almost  entirely  in  Pickens 
coiinty.  The  quarries  of  the  Southern  Marble  Co.  are  located  four  miles  east 
of  Tate,  a  station  on  the  Atlanta,  Knoxville  &  Northern  Railway.  These  quar- 
ries were  opencfl  in  the  year  1885  hy  Messrs.  Miles  &  Home,  of  Atlanta,  who 
were  then  building  the  Georgia  State  capitol.  Four  years  later,  Messrs.  Nor- 
cross  &  Wing,  of  Worcester,  Mass.,  secured  the  property  and  most  of  the  de- 
velopment of  the  quarries  has  been  under  their  direction.  No  less  tiian  four 
quarries  have  been  opened,  the  last  one.  Quarry  No.  4,  in  1893.  This  is  the  one 
from  which  the  largest  quantity  and  best  and  purest  marble  has  been  taken. 
In  order  to  ship  the  blocks,  a  gravity  road  has  been  built  to  the  quarry.  It  is 
from  this  quarry  that  all  of  the  marl  tie  has  been  taken  that  was  used  in  the 
construction  of  the  State  Mutual  Life  Building  at  Worcester,  the  Corcoran 
Art  Gallery  at  Washington,  a  great  part  of  the  marble  used  in  the  Xatiotial 
Library,  and  75  per  cent,  of  that  used  for  the  Rhode  Island  capitol.  Still 
another  quarry  has  been  opened  about  one  hundred  feet  from  this,  anil  from 
the  new  one  will  be  taken  the  balance  of  the  marble  needed  to  finish  the 
Rhode  Island  capitol.  One  feature  of  this  building  will  he  almost  unique,  a 
large  dome  of  marble  which  can  be  matched  only  by  the  far-famed  dome  of 
the  Taj  Mahal,  at  Agra. 

The  cutting  out  of  such  huge  shafts  as  those  depicted  is  a  task  of  such 
magnitude,  that  it  can  be  appreciated  only  by  a  practical  quarryman.  A 
channeling  machine  was  used  to  cut  a  narrow  channel  the  fidl  depth  and 
length  of  the  blcKk.  .-Mong  the  lower  side  and  the  ends  were  drilled  by  a  gatl- 
ding  machine,  a  series  of  holes  close  together.  In  to  these  were  driven  steel 
wedges  or  plugs  until  shaft  was  gradually  lifted  up  and  broken  free  from 
the  surrounding  mass  of  marble.  It  was  then  pried  u]>  by  bars  and  cannon 
balls  were  placed  under  it  to  serve  as  rollers  so  that  il  could  be  shifted  at  will. 

A  chemical  analysis  of  the  marbles  from  the  quarries  of  the  Southern 
Marble  Company,  made  by  Prof.  L.  P.  Kinnicutt,  of  the  School  of  Technol- 
ogy, Worcester,  Mass..  gave  the  following  result: 

Carbonate  of  Calcium 98.96 

•■Muminum  and  Iron  Oxides 22 

Insoluble  residue 6l 

Loss  and  muletermined   08 

The  crushing  tests  of  the  marble  is  as  follows  : 


NAMB. 

Compressed 
Surface 
in  inches. 

Actual 

Cnuihinff  Load 

in  lbs. 

Comprctsive 

Slrcnetli 

per  tq.  inch  in  Ibi. 

Reduced  to  corres- 
pond to  pressure  on 
•q.  inch  on  »  in.  cubes 
in  lb«.  per  sq.  inch. 

Southern  No.  i   . . 

Southern  No.  2  . . 
Southern  No.  3  . . 

.99  X  I.OO 

.99  X  1 .00 
.98  X  1.00 

11,300 
10,900 
10,800 

11.414 
11,010 
IIi020 

13,696 
13.212 
13.224 

The  specific  gravity  of  No.  2,  was  2.734,  and  its  weight  per  cubic  foot  in 
pounds,  171.8. 


TWO  AMERICAN  DEPOSITS  OF  FLUORSPAR. 

|K.  E.  E.  SQUIER.  JR.,  has  written  a  paper  for  the  "Engineering 
ami  Mining  Juvimal"  cm  "Fluorspar  Mining."  Mr.  Sqiiier  says: 
Fluorspar  occurs  in  tlie  United  States  only  in  Crittenden  Coun- 
ty, Kentucky,  and  Hardin  County.  Illinois.  It  is  found  in  veins 
in  connection  with  limestone  and  yellow  clay,  a  small  amount  of  lead,  calc- 
spar  and  feldspar  being  present.  The  fluorspar  found  in  Kentucky  is  a  pure 
white  massive  variety,  and  is  found  in  veins  ranging  from  6  to  30  feet  in 
width  and  varying  greatly  in  length.  The  largest  vein  so  far  discovered  in 
the  State  is  owned  by  the  Fluorspar  Cumpany.  of  St.  Ixmis.  Mo.,  and  ts 
known  as  Mine  Xo,  i.  It  is  situated  on  the  side  of  a  bill  and  runs  almost  due 
north  and  south  from  25  to  50  feet  below  the  ridge.  It  has  been  prospected 
a  distance  of  over  1.200  feet,  and  the  width  varies  from  15  to  30  feet.  In  this 
case  the  s]>ar  is  found  from  the  grass  roots  down. 

The  main  shaft  on  this  vein  is  13  feet  square  and  has  reached  a  depth  of 
g6  feet.  At  this  level  two  drifts,  each  6  feet  high  by  7  feet  wide,  are  being 
run  north  and  south  along  the  vein,  cutting  through  an  ahiiost  solid  mass  of 
pure  white  fluorspar.  Heavy  timbers  arc  necessary  to  support  the  roofs. 
When  a  drift  has  been  run  far  enough,  a  narrow  track  is  laid,  upon  which 
small  four-wheeieil  flat  cars  are  run.  The  buckets  are  placed  on  these,  and 
when  loaded  at  the  end  of  the  drift  are  wheeled  to  the  foot  of  the  shaft.  They 
are  then  hoisted  to  the  top  by  a  horse  power  whim,  so  arranged  that  while 
one  bucket  is  being  brought  up  another  is  going  down. 

Upon  reaching  the  top  the  bucket  is  put  on  another  car,  wheeled  to 
the  sorting  and  cleaning  sheds,  dumped,  and  returned  for  another  load.  At 
the  sheds  the  spar  is  taken  in  hand  by  the  sorters,  hackers,  screeners  anil  bar- 
relers.  The  large  pure  white  lumps  from  5  to  150  lbs.  in  weight  are  first  se- 
lected and  turned  over  to  the  hackers,  who  chop  off  with  hatchets  the  small 
amount  of  dirt  adhering.    It  is  then  graded  as  No.  i  pure  white  lump  fluor- 
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spar  and  is  used  for  the  manufacture  of  Iryclrotluoric  acid  and  for  grinding 
for  the  use  of  glass  manufacturers,  cnamelers,  etc.  The  slightly  off  or  mtx^d 
colored  lumps  are  also  separatetl  and  cleaned,  and  known  as  lump  fluorspar. 
This  grade  is  used  by  steel  manufacturers. 

-After  taking^  out  the  large  lumps  Uie  spar  passes  to  the  screeners.  who 
separate  the  fine  or  gravel  spar  from  the  crushed  or  small  Umip  fluorspar  by 
the  use  of  coarse  screens.  The  crushed  tluorspar  is  passed  to  the  harrelers, 
who  grade  it  into  Nos.  i  and  qualities,  according  to  color,  and  at  the  same 
time  barrel  it.  When  filled  the  barrels  are  headed  up  and  loaded  into  wagons 
or  placed  in  ihe  warehouse.  Barreled  fluorspar  is  also  used  by  acid  makers, 
iron  and  steel  manufacturers,  blast  furnaces,  foundries  and  furnaces.  Very 
little  fluorspar  of  any  grade  is  kept  at  the  unnes;  it  is  hauled  to  the  railroad 
and  loaded  on  the  cars  or  stored  in  the  warehouse  anil  ou  platforms  as  fast 
as  it  is  taken  out. 

The  demand  for  all  grades  of  fluorspar  has  been  steadily  increasing  dur- 
ing the  past  year,  as  the  iron  and  steel  makers  are  beginning  to  realize  the 
benefits  derived  from  its  use. 

Besides  the  above  described  Mine  Xo.  ! .  the  Fluorspar  Company  is  de- 
veloping mines  No.  2  and  3,  which  bid  fair  to  equal  No.  i.  The  company  also 
o\\ns  or  controls  2.000  acres  of  mining  lands,  which,  althmigh  not  now 
worked,  are  known  to  contain  a  fine  grade  of  fluorspar. 

In  Illinois  the  fluorspar  is  found  under  the  same  general  conditions  as 
in  Kentucky.  It  is  also  of  the  massive  variety,  but  is  oi  a  mottled  color  and 
not  as  pure.  The  Fluorspar  Company  owns  <ir  controls  extensive  deposits 
at  Karber's  Ridge.  Cypress  Junction,  and  Shawneetnvvn.  in  Illinois,  which 
are  worked  on  the  same  plan  as  in  Kentucky. 


*sg^^«a^^^^^^2^s3*=^^ 


BROOMIELAW  BRIDGE,  GLASGOW. 

This  bri<lgc  has  seven  segnantal  arches,  the  center  sjian  being  58  feet 
6  inches  and  having  a  rise  of  to  feet  9  inclies.  the  two  adjacent  ones  57  feet 
9  inches  span  and  10  feet  5  inches  rise,  the  next  ones  55  feet  6  inches  span  and 
9  feet  8  inches  rise,  while  the  shore  spans  are  52  feet  3  inches.  The  piers 
range  in  thickness  from  8  to  9  feet  and  have  octagonal  ends,  sup|X)rting 
octagonal  counterforts,  which  carr\-  the  pedestals  and  lamps.  The  bridge  has 
two  sidewalks  and  a  roadway  with  two  car  tracks,  making  up  a  total  width  of 
58  feet  in  the  clear  between  parapets.  The  arch  ring  is  composed  of  unifonn 
ring  stones  with  chi.sel  draft  on  all  edges,  while  the  spandrels  are  paneled. 
The  balustrade  has  turned  balusters  and  a  pilaster  over  each  kestone.  The 
piers  and  abutments  are  of  freestone,  while  the  face  work  of  the  arches  and 
spandrels  is  oi  granite. 
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The  bridge  \\  as  designed  by  Telford,  who  is  credited  witli  having  built 
upwards  of  eleven  hundred  stone  hritlges,  having  over  twelve  hundred  arches. 

The  foundations  were  built  in  cofferdams  having  a  five  or  six-foot 
puddle  cham1>er.  Piles  were  driven  for  the  foundations,  cut  off  to  a  level 
and  capped  with  griUag*  platforms  on  which  to  lay  the  masonry.  The  paving 
for  the  roadway  is  laid  upon  concrete,  the  sidewalks  are  of  flat  stone,  the 
12-inch  curb  of  granite  has  the  angle  rounded  of?,  while  the  gutter,  also  of 
granite,  is  14  inches  wide  and  has  a  triangular  channel  cut  in  it,  8  inches  wide 
ami  4  inches  deep.  "F." 


THE  PAVEMENTS  OF  PARIS. 


OXSUL-GEXER.AL  GOWDY,  in  the  advance  sheets  of  the 
Consular  Reports,  says: 

The  paving  of  the  Paris  streets  and  boulevards  dates  as  far 
back  as  the  end  of  the  twelfth  century.  In  the  year  ( 184,  Philippe 
Augiiste  commenced  replacing  the  beaten  ground  by  stone  paving.  The 
locaHttcs  first  treated  were  the  square  of  the  Chatelet.  the  routes  of  St.  An- 
toine,  St.  Jacques,  St.  Honore,  and  St,  Denis.  It  is  considered  that  the  de- 
partment of  streets  and  alleys,  as  we  would  designate  it  in  the  United  States, 
is  one  of  the  most  important  in  tite  city  administration. 

The  streets  of  the  city  of  Paris  are  supplied  with  four  different  classes 
of  paving,  viz..  stone,  macadam,  asphalt  and  wood.  There  are  some  streets 
still  remaining  of  ordinary  eartli  composition,  but  they  were  originally  the 
property  of  individuals,  and  arc  fast  being  replaced  by  other  compositions, 
as  they  come  under  the  control  of  the  municipal  authorities. 

On  Jan.  i.  i8<j6,  the  total  amount  of  stone  paving  was  1,410,300  square 
meters  (1.686,719  square  yards);  in  1897,  1,396.400  sc[uare  meters  (1,670,094 
square  yards).  The  decrease  between  the  years  was  accounted  for  by  the  re- 
placing of  this  paving  by  wood. 

In  i8g6,  the  total  surface  of  asphalt  paving  was  357.650  square  meters 
(427.749  stjuare  yards) ;  in  1897,  372.950  s(|uare  meters  (446,048  square  yards) 
^an  increase  of  15,300  square  meters  (18,299  square  yards). 

In  January,  1896,  the  total  surface  of  wooden  paving  was  1^7.400  square 
meters  (1,085.250  square  yards);  in  1897,  1,120.000  square  meters  (1.339.520 
square  yards). 

On  January  i,  1896,  the  total  surface  of  earth  roads  was  40.750  .square 
meters  (48,737  square  yards);  in  1897,  40,500  square  meters  (48.438  square 
yards). 
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Nature  of  pmting- 


Stone  . ... 
Macadam 
Asphalt  . 
Wood  ... 


Wlien  laid  down. 


Undetermined. 
Undelermined. 

i8S5 

1881 


Cose  p«r  Bquore 

Costo 

nuio-          1 

meter. 

teiiAnce.              1 

Fr»nct. 

Francs 

iS.OO 

$347 

■74 

$0.14 

fa.oo 

l.i6 

255 

49 

16.50 

3.18 

1-30 

^S 

t8.50 

347 

1,50 

.29 

Average 
duration. 


The  paving  stones  arc  generally  in  block  form,  16,  18.  or  20  centimeters 
(6,  7,  or  7.9  inches)  high,  of  hard  stone.  Paving  blocks  of  porphyry  are  not 
used  now,  being  considered  too  slippery.  The  cost  of  putting  down  this 
paving  includes  the  sand  bed,  from  15  to  20  centimeters  {y.'j  to  7.9  inches) 
thick.  Its  great  fault  is  the  noise  it  produces.  It  was  estimated  that  up  to 
1897.  the  sttme  paving  of  Paris  had  cost  the  city  110,484,000  francs  ($21,- 
3^3.412). 

Macadam. — The  cost  of  cleaning  ami  watering  is  included  in  the  price 
of  maintenance  of  this  paving.  The  cost  t|uoted  is  for  a  depth  of  broken 
stones  of  35  centimeters  (13.7  inches),  reduced  to  30  centimeters  (.i  1.8  inches) 
by  rolling. 

The  macadam  paving  had  cost  the  city  of  Paris,  up  to  i8<ji7.  the  sum  of 
6,448.750  francs  ($1,244,607). 

Asphalt. — These  roads  have  a  foundation  of  15  centimeters  (5.9  inches) 
thick  of  mortar,  called  "beton."  composed  of  lime,  sand,  gravel  and  water, 
and  broke!!  stones,  over  which  is  placerl  the  layer  of  asphalt  5  centimeters 
(1.9  inches)  thick  after  compression.  The  asphalt  used  in  Paris  comes  from 
Ragusa  (Sicily),  de  Mons  (Departttient  du  Xord),  and  Val-Traverse  (Switz- 
erland). The  asphalt,  after  having  been  heated,  is  transported  while  warm 
to  the  roadway,  beaten  down  with  hot  metal  stampers,  and  afterwards  sub- 
jected to  the  cylinder  rolling. 

The  principal  advantage  of  asphalt  is  that  it  produces  no  noise.  The  ob- 
jectionable features  are  its  slippery  condition  in  wet  weather,  and  that  it  can 
onlv  be  used  in  level  streets.  It  is  chielly  employed  in  narrow  streets,  or 
where  there  is  great  traffic.  Up  to  1897.  asphalt  paving  had  cost  the  city  6.- 
448.750  francs  ($1,244,609). 

Wooden  Paving. — Wooden  blocks  12  centimeters  (4.7  inches)  high  and 
15  centimeters  (5.9  inches)  long  are  placed  upon  a  foundation  of  "beton,"  as 
described  above.  T!ie  blocks  which  have  given  the  best  results  arc  from 
the  pine  trees  of  the  Department  of  the  Landes.  and  these  are  mostly  used. 
However,  on  many  of  the  main  thoroughfares  the  pitch  pine  of  Florida  has 
been  employed  with  marked  s^rccess.  Within  a  few  vears,  trials  have  also 
been  made  with  the  hard  exotic  woods,  such  as  the  kauri  and  teak  of  Aus- 
tralia and  Java,  the  liem  of  Anam,  the  stringy  bark,  etc.;  but  these  trials 
have  been  of  so  recent  a  date  that  they  cannot  be  used  for  purposes  of  com- 
parison. It  is  estimated  that  up  to  1897.  the  wooden  paving  of  Paris  had  cost 
the  authorities  16,386,027  francs  ($3,162,503). 

The  maintenance  department  of  the  streets  and  alleys  of  Paris  is  com- 
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posed  of  396  officials,  inchuling  ojif  chief  ciiijjncfr,  8  ordinary  engineers, 
and  387  assistants,  with  a  pay  roll  of  i. 350.261  francs  (260,600)  per  annum. 

The  city  spends  for  the  maintenance  of  the  streets,  12.644,592  francs 
($2,440,406);  for  sidewalks  and  alleys.  2.ooy.6i  i  francs  (S387.855);  for 
cleaning  the  streets  and  alleys.  9.340.082  franc*  ($1,802,635  •>  tiiaking  a  total 
expenditure  for  streets  and  alleys  of  23. 994.285  francs  (^4,630.897).  The 
figures  as  above  given,  include  the  salaries  of  the  maintenance  force. 

The  number  of  permanent  workmen  are:  For  maintenance,  1,902  for 
elt-auing.  3.6<J4;  total.  5.596. 


.^^^^^^Sc^Jf^Jii;^^'^^ 


A  LEADING  FIRM  IN  THE  MONUMENTAL  BUSINESS. 


11  M  publisher  tA  Stone  takes 
pleasure  in  [iresenting  this 
month  a  sketch  of  the  firm 
of  Townsend  &  Towusend, 
of  New  York,  one  of  the  most  widely 
known  concerns  in  its  line  in  the  coun- 
try. The  tirm  consists  nf  Messrs.  \Vm.  C. 
and  Edwin  ( >.  Ttnvnsenil,  and  is  the  old- 
est one  itT  the  granite  trade  floing  an  ex- 
clusively wholesale  and  jobhing  Inisiuess 
of  granite  monuments  an<l  Italian  statues. 
The  firm  supfiltes  to  the  trade  .\merican 
granites  from  all  of  the  noted  granite 
centers.  Itarre.  \t.,  nuiucy,  Mass..  West- 
erly, K.  L.  and  Milford.  X.  H.  Its  facil- 
ities for  furnishing  all  of  the  popular  Xew 
luigland  granites  are  secoiul  to  none, 
nml  while  it  does  nut  manufacture  direct- 
i> .  liie  firm  is  nevertheless  interested  with 
several  concerns  that  supply  it  with  gran- 
ite, and  its  relations  with  these  tirnis  are 
so  close  tliat  it  may  lie  said  that  it  i>rac- 
tically  manufactures  the  greater  part  of  its  American  granites. 

The  second  division  of  the  business  of  Messrs.  Townsend  &  Townsend 
is  confined  to  the  imj)ortation  of  all  th<.-  finest  grades  of  Scotch,  Swedish  and 
German  granites,  through  its  Aberdeen  ofhce.  at  J 56  Market  street,  .\ber- 
decn,  Scotland.  .\t  this  i)oiut  the  offiee  is  uutler  tlie  direction  of  a  ntanagcr 
of  many  years'  e.xperience  in  the  granite  business,  and  hy  reason  of  this  ex- 
perience it  is  in  a  position  lo  give  to  its  customers  and  patrons  the  advan- 
tages of  quick  shipments  and  perfectly  reliable  goods.  Messrs.  Townsend  & 
Townsend  uere.  in  fact,  tde  twsl  \.o  m^potl  the  liwedish  granites  into  the 


United  States,  and  it  was  mainl\  ilirmij^h  ihdr  efforts  that  what  is  known 
now  to  cdmmerce  :is  the  IVarl  j^jTanit-js  were  introcJuccd  to  Atiierica. 

Still  another  Unc  of  husincss  followed  bv  the  tirni  is  the  importation  of 
fine  Italian  monuments  and  statues.  This  is  a  branch  in  which  Messrs. 
Townscnd  &  Townsctiil  take  a  particular  pride.  Xo  stone  in  the  world  has  a 
wider  fame  tlian  the  celebrated  marlile  >ji  Carrara,  which  for  many  centuries, 
almost  since  the  dawn  of  classical  iTistory,  has  been  recognized  as  the  greatest 
fif  statuary  materia!.  The  firm  draws  its  supplies  from  one  of  the  best  of 
the  Carrara  <|uarries,  and  each  figure  as  it  i.s  in  the  process  of  being  maini- 
facturt'fl,  is  carefully  examined  I'roiu  day  to  day  by  an  experienced  man  who 
is  iK-ld  responsible  for  the  work  beinjj  of  the  best  quality,  and  of  the  finest 
execution.  Mach  statue  is  turned  out  by  an  artist  who  is  a  professional  sculp- 
tor. Reprothicttons  from  pbolopraphs  is  one  of  the  speciahies  of  the  firm 
in  this  line. 

Xot  content  with  this  diversity  of  l>usiness,  Messrs.  Townsend  &  Town- 
send  also  import  from  their  house  in  Scotland  larj^'c  quantities  of  irou  shot 
or  grit,  used  largely  by  the  polishers  at  Harre.  \'l.,  (Juincy.  Mass..  and  else- 
where. This  is  made  from  a  superior  quality  of  iron,  and  while  it  is  ex- 
pensive as  to  first  cost,  it  is  durable  and  conseipiently  economical. 

The  handsome  monumental  design  which  accompanies  tlits  article  was' 
patented  on  April  4.  i8<;«;-    A  photogravure  o(  \t  cbiVv  W  oVA.'aS.xvt^  xnsj'w. -asj- 
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plication  to  the  firm  at  the  New  York  office,  No.  156  Fifth  avenue.  The 
little  cut,  showing  the  group  of  three  figures,  represents  a  beautiful  memorial 
furnished  to  a  patron  of  the  firm  in  Texas.  It  was  rut  from  a  single  block 
of  marble.  The  work  of  Messrs.  Towns>end  &  Townsend  is  to  be  found  all 
over  the  country,  many  of  the  finest  memorials  in  the  leading  cemeteries  be- 
ing of  their  production. 
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THE  HIGH  BUILDINGS  OF  THE  ANOENTS. 
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O  I'rofessor  I^nciani  is  due  the  credit  of  the  discovery  (hat  there 
werebuildin^lawsin  Rome  long  before  the  Christian  era,  says  a 
writer  in  "Tlie  Illustrated  Carpenter  and  Builder.''  of  Lfindon. 
As  the  price  of  urban  property  increased  the  landlords  were 
forced  to  build  high,  and  200  years  before  the  time  of  Christ  the  height  of 
Roman  tenements  became  alarming  to  those  having  the  care  of  the  public 
safety. 

There  are  frequent  allusions  among  the  Roman  historians,  orators  and 
poets  to  the  eneormous  height  of  the  tenement  buildings  of  Rome,  but  no 
definite  figures  are  given  until  the  days  of  Augustus,  when  a  law  was  pro- 
mulgated by  the  Senate  which  fixed  the  height  of  new  structures  at  60  feet 
on  the  street  front,  without  making  any  alhision  to  the  height  of  the  rear. 
It  is,  however,  known  that  in  the  rear  these  tenement  buildings  rose  often 
several  stories  higher  than  in  the  front,  so  that  from  a  distant  height,  as 
from  the  top  of  a  temple  which  cotumanded  an  extensive  view,  a  row  of 
tenement  buildings  in  Rome  presented  tlie  appearance  of  a  terrace^highest 
in  the  rear  and  descending  by  stories  towards  the  front.  This  law  of  Au- 
gustus applied  to  new  buiidings,  respect,  then  as  now,  being  shown  for  in- 
vestments already  made.  The  number  of  stories  on  the  street  front  of 
these  Roman  buildings  was  generally  ten  to  twelve,  with  fourteen  or  fifteen 
in  the  rear.  The  lowest  stories  were  8  feet  or  10  feet  in  height :  but.  from 
accounts  given  by  the  writers  of  that  time,  the  stories  appear  to  have  grad- 
ually diminished  as  their  height  above  the  ground  increased,  so  that  the 
topmost  tenants  lived  in  quarters  where  very  often  they  could  not  stand  erect. 
That  the  stories  were  sometimes  much  less  than  5  feet  is  shown  by  the 
discoveries  in  Pompeii,  where  in  a  house  inhabited,  presumably,  by  poor 
tenants,  a  stor}'  of  4  feet  3  indies  has  been  discovered.  This  was  a  living- 
room,  too,  for  in  it  were  found  all  the  articles  which  pertained  to  Roman 
housekeeping — cooking  utensils,  beds,  stools,  mirrors,  combs,  brushes,  and 
other  things  which,  with  the  bones  of  the  family,  furnished  indisputable 
evidence  that  the  rooms  had  been  occupied.  It  is  quite  likely  that  there  were 
thousands  oi  rooms  in  the  tenement  districts  of  Rome  that  were  no  higher 
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than  this  Pompeiian  tenement:  and,  indeed,  more  than  one  Roman  poet 
alludes  to  the  lodgings  into  which  he  must  "creep,"  the  word,  perhaps,  indi- 
cating not  a  figurative  but  a  literal  method  of  entrance.  That  the  tenement 
houses  of  Rome  towered  at  least  100  feet  above  the  street  in  front  and  prob- 
ably 125  feet  to  130  feet  in  the  rear  is  certain,  for  the  promulgation  of  an 
edict  limiting  the  height  to  60  feet  in  front  indicates  that  this  height  had 
been  so  greatly  exceeded  in  so  many  cases  that  the  public  safety  was  believed 
to  be  imperilled.  How  many  stories  w-ere  contained  in  these  tenements  is  con- 
jectural. l)ut  if  the  upper  stories  were  no  higher  than  that  of  the  house  in 
Pompeii  the  Roman  tenements  may  have  contained  as  many  or  more  stories 
than  the  modern  office  building. 

The  height  of  these  Roman  buildings  was  entirely  irrespective  of  the 
width  of  the  street.  Modern  building  laws  have  more  or  less  reference  to 
the  width  of  the  streets  on  which  the  building  faces,  and  to  the  isolation  of 
the  structure  or  its  proximity  to  other  buildings.  The  r>erlin  Building  Act 
admits  in  residence  buildings  a  maxinuim  height  of  36  feet  if  the  street  is 
of  that  width,  and  a  greater  height  if  the  street  is  broader;  the  Building  Act 
of  Vienna  allows  45  feet  if  the  street  is  that  wide,  while  the  building  laws  of 
Paris  permit  a  height  in  residence  buildings  of  63^]  feet,  provided  the  street 
is  of  that  width.  The  Roman  building  law,  however,  had  no  reference  what- 
ever to  the  width  of  the  street,  and  as  most  of  the  Roman  streets  were  very 
narrow,  the  city,  loolced  at  frt)ni  a  height,  strongly  resembled  a  mass  of 
houses  with  narrow  trenches  between.  Many  important  thoroughfares  did 
not  e.xcecd  10  feet  in  width  ;  the  widest  streets  in  Rome  were  not  more 
than  100  feet,  while  the  side  streets  were  often  mere  passageways,  from  5 
feet  to  6  feet  in  width.  With  streets  no  wider  than  this,  and  with  houses  of 
which  the  upper  stories  projected  farther  than  the  lower,  it  was  quite  possible 
for  the  inhabitants'of  the  topmo.st  tenements  to  shake  hands  across  the  street, 
if  the  custom  of  .shaking  hands  had  been  as  much  in  vogue  then  as  now. 
That  the  situation  was  greatly  to  the  advantage  of  thieves,  marauders,  and 
night  prowlers,  is  evident  from  tiie  fre(|uent  allusions  to  the  depredations 
of  burglars,  and  ease  with  which  a  passage  could  be  effected  from  roof  t(^ 
roof,  even  across  the  street.  While  providing  an  escape  for  night  hawks, 
the  narrow  streets  ])roved  also  the  salvation  of  the  tenement  residents  in 
case  of  fire.  .\  city  in  which  the  houses  were  .so  closely  packed  together  was 
extremely  liable  to  extensive  conflagrations,  but  when  a  tenement  house  took 
fire  below  the  population  sinii>ly  climbed  the  stairs  to  the  roof  and,  with 
such  of  their  goods  and  chattels  as  could  be  easily  transported,  escaped  to 
the  roofs  of  adjoining  tenements  or  across  the  streets  to  houses  not  affected 
by  the  conflagration. 

The  extreme  height  and  overhanging  stories  of  the  Roman  buildings 
were  a  source  of  danger  to  the  citizens  in  more  ways  than  one.  There  were 
many  important  thoroughfares  in  Rome  that  were  always  in  the  shade;  only 
at  high  noon  did  a  streak  of  sunlight  find  its  way  between  the  buildings  to  the 
pavement.  The  streets  were  thus  always  damp,  for,  although  Rome  was 
sewered  and  there  was  a  penalty  against  throwing  slops  into  the  street,  the 
city  was  none  too  cleanly,  and  there  were  freciuent  humorous  allusions, 
among  the  poets  and  writers  of  odds  and  ends,  to  the  misfortunes  sustained 
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by  pedestrians,  w1k\  while  passing  along  the  streets  were  deluged  by  buckets 
of  slops  carelessly  thrown  from  upper  windows.  Pliny  mentions  a  wedding 
which  ended  in  a  riot  on  account  of  the  leading  participants  being  thus 
besprinkled  with  filth — not  of  design,  but  through  the  carelessness  of  a 
housewife  who  lived  in  the  eighth  or  tenth  story  and  had  no  desire  to  work 
overtime  in  walking  up  and  down  stairs  with  her  bucket.  The  narrowness 
and  dirtinesS'Of  the  streets  explain  the  frequent  visits  of  various  forms  of 
pestilence,  which  from  time  to  time  devastated  the  city ;  the  black  death,  the 
plague,  the  mysterious  visitations  of  unknown  diseases,  which  from  their 
symptoms  appear  to  have  been  akin  to  cholera,  yellow  fever,  and  diphtheria — 
all  these  were  indirectly  chargeable  to  the  high  buildings  and  the  damp 
streets. 

There  was  another  danger  hardly  less  serious.  Queer  as  it  may  seem  to 
us  in  these  days  of  gas  and  electricity,  the  streets  of  a  city  which  certainly  con- 
tained 2,000,000  and  may  have  had  4,000,000  of  population,  were  at  night  in 
the  darkness  of  Egypt.  Such  a  state  of  things  presented  singular  facilities 
for  the  operations  of  footpads  and  highwaymen,  and  the  frequency  with 
which  their  operations  were  attended  by  murder  is  shown  by  the  numerous 
epitaphs  that  have  been  discovered  intimating  that  he  whose  ashes  lay  beneath 
was  killed  by  robbers.  Every  householder,  every  tenant  in  a  tenement  house, 
had  to  look  after  his  own  security,  and  accordingly,  the  doors  of  residences 
at  dark  were  barred,  every  window  was  secured  by  a  strong  iron  lattice, 
and  in  tenement  houses  the  street  doors  were  fastened,  and  a  common  fund, 
raised  by  the  tenants,  was  provided  to  secure  the  services  of  a  watchman 
to  look  after  the  building.  In  the  tenement  structures  which  had  a  respectable 
class  of  tenants  the  watchman  went  his  rounds  through  the  building  at  reg- 
ular intervals,  but  in  the  better  class  of  houses  there  were  generally  two  or 
more  watchmen,  and  the  one  at  the  front  door  was  chained,  so  that  he  at 
least  would  give  proper  attention  to  business  through  the  night. 

Little  heed  seems  to  have  been  paid  by  the  Roman  builders  to  the  edict 
of  Augustus,  and  from  all  accounts  the  houses  in  the  tenement  district  rose 
higher  and  higher,  for  in  the  next  forty  or  fifty  years  half  a  dozen  edicts 
were  promulgated  on  the  subject,  which  would  not  have  been  the  case  had 
the  first  been  obeyed.  Nero  did  more  for  Rome  than  any  monarch  before  or 
after  his  day.  Nero  has  probably  been  the  most  abused  individual  of  ancient 
times,  and  his  wanton  cruelties,  the  barbarity  with  which  he  persecuted  not 
only  the  Christians,  but  all  opponents,  political  or  religious,  his  nameless 
vices,  the  murders  of  his  relatives,  chargeable  to  his  account,  all  have  com- 
bined to  render  him  an  object  of  detestation  to  succeeding  ages.  But,  prob- 
ably on  the  principle  of  "giving  the  devil  his  due,"  Professor  Lanciani  has 
shown  that  the  merit  of  remodelling  Rome  was  due  to  this  monster  in  human 
form.  If  Laniani  is  to  be  believed,  the  great  conflagration  which  destroyed 
Rome  in  A.  D.  64  was  the  work  of  Nero's  agents,  and  if  the  latest  researches 
are  to  be  credited,  the  work  was  done  with  such  effectiveness  that  of  the 
fourteen  wards,  three  were  completely  burned,  seven  w-ere  almost  totally 
destroyed,  and  the  other  four  were  more  or  Isss  damagd.  There  seems, 
however,  to  have  been  method  in  the  madness  of  the  Emepror,  for  some 
historians  assert  that  in  spite  of  the  extent  of  the  conflagration  not  a  single 
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life  was  lost,  while  others,  admitting  there  were  casualties,  declare  them  to 
have  been  very  few. 

However  this  may  have  been,  it  is  certain  that  as  soon  as  the  ruins  had 
grown  cold  the  entire  working  population  of  the  city  was  given  employment 
in  clearing  off  the  debris,  transporting  it  to  the  Tiber,  and  erecting  new 
structures.  The  imperial  architects  went  to  work  and  reconstructed  the 
entire  plan  of  the  city.  Without  paying  the  slightest  regard  to  previous  lines, 
new  structures  were  laid  out  as  nearly  straight  as  the  nature  of  the  ground 
would  permit.  Public  squares,  breathing  spots,  were  located  at  convenient 
places  in  the  tenement  district,  and  a  law  was  promulgated  that  no  residence 
house  should  be  higher  than  twice  the  width  of  the  street.  This  seems  to 
be  the  first  reference  among  the  Roman  building  laws  to  any  proportion 
between  the  height  of  the  house  and  the  street.  The  changes  proposed  by 
Nero,  had  they  all  been  carried,  would  have  made  Rome  a  city  which  for 
comfort,  convenience,  and  safety  was  unequaled  in  ancient  times,  and  not 
easily  surpassed  by  modern  cities.  Every  tenement  house  or  residence  build- 
ing was  to  be  isolated  from  its  neighbors ;  wooden  ceilings  in  the  two  or 
three  lower  stories  were  prohibited,  the  ceilings  rested  on  stone  or  brick 
arches,  wood  being  permitted  only  in  the  upper  stories.  Every  householder 
was  ordered  to  erect  a  wooden  portico  in  front  of  his  building,  that  passers-by 
might  have  shelter  from  sun  and  rain,  while  the  width  of  the  streets  and  the 
isolation  of  the  buildings  furnished  a  reasonable  guarantee  against  future 
extensive  disasters  by  fire. 

Very  soon  after  the  promulgation  of  this  law  Nero  left  Rome  on  his 
musical  tour  of  Greece  and  the  provinces,  and  his  death,  in  A.  D.  68.  put  an 
end  to  the  reforms  wliich  he  projected.  They  were  partially  carried  out, 
but  his  memory  was  so  detestable  to  the  Romans  that  even  the  excellent 
plans  which  his  architects  drew  up  for  the  reconstruction  of  the  city  were 
thrown  aside  because  they  were  connected  with  the  name  of  the  most  hateful 
tyrant  who  had  ever  occupied  the  throne  of  Rome.  The  old  abuses  returned, 
public  squares  were  sold  to  speculators,  tall  tenements,  with  narrow  streets 
again  came  into  fashion,  and  such  was  the  height  of  the  buildings  that  one 
Roman  poet  mentions  a  friend  who  had  to  climb  two  himdred  steps  every 
night  to  get  to  his  lodgings,  while  another  alludes  to  a  fire  in  a  tenement 
which  had  reached  the  third  story  before  the  dwellers  in  the  upper  portions 
of  the  building  became  aware  of  its  presence. 

The  next  building  law  in  Rome  was  promulgated  by  Trajan,  and  with- 
out respect  to  the  widtli  of  the  street.  It  forbade  a  height  in  new  buildings 
of  more  than  70  feet  on  the  street  front,  like  the  other  building  laws,  making 
no  allusion  to  tlie  rear  stories.  The  tenement  evil  in  Rome  was  thus  on  the 
increase,  and  an  cxplaiiation  is  found  in  the  fact  that  in  those  days  men 
were  obliged  to  live  close  to  their  work.  There  was  no  rapid  transportation 
which  enabled  the  workman  to  live  miles  from  the  factory,  and  to  travel 
back  and  forth  to  his  home  morning  and  evening.  The  workman  must  live 
within  an  easy  walk  of  the  place  of  his  toil,  .so  the  tenement  districts  of  Rome 
were  all  located  in  the  manufacturing  ([uarters,  and,  to  state  the  case  in  a 
modern  way,  all  the  tenement  region  of  Rome  was  one  vast  sweat-shop. 
Rome  was  not  the  only  ancient  city  with  building  laws;  Constantinoole. 
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had  them  also.  When  the  Emperor  Constantine  determined  to  erect  his 
capital  on  the  Golden  Horn,  the  peninsula  was  separated  from  the  mainland 
by  a  wall,  and  thus  the  limits  of  the  city  were  defined  by  the  imperial  orders 
so  that  all  might  understand  whether  city  taxes  or  country  taxes  were  to  be 
paid  on  property  in  the  vicinity,  for  the  difference  between  urban  and  sub- 
urban real  estate  was  then  as  closely  defined  as  now.  As  soon  as  the  Em- 
peror's intention  became  known,  there  was  a  rush  of  speculators  from  all 
parts  of  the  empire  to  purchase  property  in  Constantinople  and  vicinity,  and 
within  a  year  after  the  imperial  proclamation  setting  apart  the  peninsula  as 
the  chief  city  the  property  had  gone  up  300  per  cent.  All  the  real  estate 
within  the  wall  which  Constantine  had  erected  as  the  limit  of  the  capital 
was  held  by  speculators  and  capitalists,  who  invested  hoping  to  realize  a 
very  large  profit.  Their  expectations  were  not  disappointed,  but  the  change 
of  capital  from  Rome  to  the  East  produced  a  result  w-hicli  was  not  antici- 
pated. 

The  price  of  land  rose  so  high  that  sufficient  rentals  could  not  be  realized 
from  the  buildings  already  standing,  and  capitalists  sent  to  Rome  for  archi- 
tects to  erect  tenement  buildings.  They  came,  and  if  any  judgment  can  be 
formed  from  the  result  of  their  labors  they  must  have  come  in  considerable 
numbers,  for  in  less  than  ten  years  after  the  announcement  of  Constantinople 
as  the  capital  city  the  tenements  of  Byzantium  rivalled  the  tenements  of 
Rome.  Constantine  had  fixed  upon  the  top  of  the  hill,  the  highest  point  of 
the  peninsula,  for  his  palace,  but,  to  the  intense  disg^ist  of  the  royal  occupant, 
it  was  discovered  that  before  the  splendid  residence  of  the  Emi>eror  was 
fairly  finished,  his  view  of  the  sea  was  cut  off  by  innumerable  tenements, 
which,  standing  on  much  lower  ground,  still  rose  high  enough  to  impair  the 
prospect  from  the  royal  palace.  Constantine  was  not  the  man  to  put  up  with 
this  sort  of  thing.  He  had  spent  too  much  money  on  his  house  to  move,  so  a 
building  edict  was  pronuilgatcd  forbidding  any  tenement  higher  than  100  feet 
to  be  constructed,  and  also  ordering  those  which  exceeded  that  height  to  be 
reduced  to  the  proper  limit.  Great  was  the  outcry  among  investors  and 
speculators,  for  it  is  said  that  from  one  block  of  liuiklings  four  stories  had 
to  come  down.  How  high  these  stories  were  we  have  no  means  of  knowing, 
but  supix>sing  them  to  have  been  only  9  feet,  there  nuist  have  been  tenement 
l)uildings  in  Constantinople  which  exceeded  136  feet  in  height.  Various 
emperors,  after  Constantine,  endeavored  to  restrict  the  construction  of  high 
buildings,  in  order  to  retain  a  view  of  tlie  sea  from  the  imperial  residence, 
but  all  in  vain ;  the  architects  i)orsistcd  in  carrying  the  houses  up  to  the  legal 
limit,  and  whenever  it  was  possible  to  disregard  the  statute  it  was  disobeyed. 

One  curious  case  is  recorded  of  evasion,  showing  that  men  in  those  days 
were  as  shar])  as  they  are  now  in  ignoring  the  spirit,  while  pretending  to 
comply  with  the  letter,  of  the  law.  Apothagos.  a  Canstantinoixjiitan,  erected 
a  row  of  tenements  about  half-way  between  the  Golden  Horn  and  the  royal 
palace.  The  houses  were  of  stone  and  brick  up  to  the  legal  limit  of  100  feet; 
above  this  there  was  erected  a  shanty  structure  of  wood  three  stories  in 
height.  The  imperial  building  commissioners  objected  and  ordered  Apoth- 
agos to  pull  down  his  superstructure,  but  he  refused,  alleging  that  the  law 
applied  to  permanent,  not  temporary  buildings ;  that  the  wooden  superstruc- 
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tare  was  only  temporary,  designed  for  the  use  of  his  workmen  until  the 
interior  of  the  house  should  have  heen  fully  completed.  The  commissioners 
persisted  in  their  order  for  the  removal  of  the  wooden  stories,  when  the 
stubborn  Apothagos  went  to  law  and  applied  to  the  imperial  court  for  a  writ 
commanding  the  commissioners  to  abstain  from  disturbing  his  peace  and 
damaging  his  property.  Law  then  was  what  it  is  now,  and  as  Apothagos 
secured  good  lawyers  to  plead  his  case,  on  one  technicality  or  another  the 
matter  was  kept  in  litigation  for  years,  meantime  the  structure  continuing  an 
eyesore  to  the  Emperor  and  Court.  The  matter  was  finally  decided  by  the 
courts  ten  years  after  litigation  had  begini,  and  Apothagos  was  ordered  to 
remove  his  wooden  structure.  But  in  the  interval  Emperor  Leo  IL  died,  and 
his  successor,  paying  little  attention  to  such  matters,  and  the  building  law 
having  been  disregarded  in  many  quarters,  the  wily  Apothagos  obeyed  by 
tearing  down  the  wooden  stories  and  putting  a  brick  and  stone  superstructure 
in  their  stead. 

The  Emjieror  Zeno.  directly  after  his  accession,  in  A.  D.  474,  undertook 
to  reform  the  Constantinople  buildings,  and  promulgated  a  building  edict 
limiting  all  future  tenement  structures  to  100  feet  in  height,  provided  the 
street  in  front  was  100  feet  wide.  Constantinople  tlicn  suffered  as  much  from 
fire  as  it  has  done  under  the  rule  of  the  Turks,  and  it  was  after  one  of  these 
great  periodic  conflagrations  that  the  reform  of  Zeno  was  begun.  Tlie  burned 
district  lay  to  the  north  of  the  peninsula,  and  Zeno's  architects,  following  the 
example  set  by  Xero,  disregarded  all  former  streets  and  boundaries  and  laid 
out  new  avenues,  straight  from  the  top  of  the  hill  to  the  water,  crossed  at 
right  angles  by  streets  running  parallel  with  the  shore.  The  streets  from  the 
hill  to  the  water  were  100  feet  in  width,  while  the  avenues  crossing  them 
were  60  feet,  and  just  in  front  of  the  imperial  palace  a  grand  avenue  150  feet 
in  width,  leading  straight  to  the  water  from  the  central  palace  gate,  was 
projected.  This  portion  of  Constantinople  was  thus  made  regular,  and  it  is 
the  only  part  of  the  city  that  now  has  wide  streets  and  avenues  crossing  at 
right  angles,  for  ere  Zeno  could  carry  out  his  ])lan  for  rebuilding  the  entire 
city  he  died,  and  the  scheme  was  given  uj). 

There  is  abundant  evidence  that  higli  buildings,  or  at  least  buildings  of  a 
height  that  the  ancients  were  not  supposed  capable  of  reaching,  were  to  be 
found  in  almost  every  large  city  of  antiquity.  It  is  .said  by  Herodotus  that 
there  were  houses  in  Babylon  of  four  stories  in  height,  while  the  Carthage 
houses  often  exceeded  six  stories.  The  City  of  Tyre  was  limited  to  an  island 
where  the  circumscribed  area  made  property  expensive  and  consequently 
high  houses  were  the  rule  at  Tyre,  as  in  C()nstantinoi>le  and  Rome.  Houses 
of  ten  stories  were  mentioned  by  several  Creek  historians  as  being  numerous 
in  Tyre  and  other  seaside  cities  of  the  l-.ast.  W'e  know  that  the  tenement 
houses  of  Jerusalem  must  have  bi-en  very  high  buildings,  as  eight  and  ten 
stories  are  nientiont-d.  and  one  rabbi  speaks  of  having  to  climb  over  100  feet 
in  the  airbefore  he  could  reach  his  room.  Athens  had  a  building  law  limiting 
the  height  of  structures  for  residence  purposes  to  ten  stories,  though  the 
height  of  these  stories  is  not  mentioned. 

The  walled  cities  of  the  Middle  Ages  rendered  land  valuable  for  build- 
ing  and,  consequently,  to  strur*^  ])roper  returns,  capitalists  were  forced  to 
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erect  high  structures.  On  the  other  hand,  therefore,  the  legal  authorities 
were  obliged  to  enact  building  laws  to  prevent  these  buildings  being  so  lofty 
as  to  endanger  the  public  safety.  The  islands  on  which  Venice  was  built 
were  limited  in  area,  and  property  was  valuable,  so  much  so,  in  fact,  that 
the  Council  was  compelled  to  pass  a  building  law  limiting  the  height  of  build- 
ings to  70  feet.  In  Florence,  so  long  as  the  city  was  confined  by  walls,  the 
limit  was  100  feet;  in  Paris,  60  feet;  in  Toledo.  75  feet.  Rheims  had  a 
curious  building  law  forbidding  any  structure  for  residence  purposes  to  be 
erected  higher  than  the  eaves  of  the  cathedral,  and  it  is  recorded  that  when- 
ever a  building  was  going  up  the  sexton  was  enjoined  to  look  out  daily  from 
the  portholes  in  the  eaves  and  see  that  the  walls  of  no  structure  rose  higher 
than  the  level  of  his  eyes.  The  burghers  of  Amsterdam  probably  borrowed 
the  idea  from  the  Council  of  Rheims,  and  ordered  that  no  tenement  or  resi- 
dence house  should  be  higher  than  the  third  story  of  the  Rathhaus,  this  build- 
ing being  the  pride  of  the  city,  being  thus  jealously  guarded  in  its  pre- 
eminence over  all  others. 

The  building  laws  of  both  ancient,  mediafval.'and  modern  times  have  not 
generally  applied  to  structures  other  than  residence  and  office  property,  and  it 
is  marvellous  to  what  an  extent  the  architects  of  ancient  and  mediteval  days 
succeeded  in  rearing  strong,  stable  and  lofty  buildings.  The  Birs  Ximroud. 
or  Tower  of  Babel,  now  only  a  mound,  has  lieen  partially  excavated,  and 
from  the  portions  that  have  been  uncovered  it  is  estimated  tliat  this  tower  or 
temple  must  have  had  sixty  stories  and  been  from  500  feet  to  800  feet  in 
height.  The  Pyramids  of  Egypt,  among  the  earliest  liunian  monuments,  are 
also  the  most  stupendous.  The  Mexican  pyramids,  erected  at  an  unknown 
period,  rival,  in  size  and  dimensions,  the  second  class  jjyraniids  of  Egypt. 

in  comfurt  and  convenience  no  dwellings  of  any  age  can  compare  with 
those  of  our  own  day.  but  so  far  as  solidity  of  construction  is  concerned  the 
ancients  built  as  substantially  as  the  moderns,  and  in  even  the  great  tenement 
buildings  of  Rome,  Constantino])le,  Tyre  and  Jerusalem  the  quality  of  the 
materials  employed  and  the  close  inspection  of  government  officials  rendered 
these  structures  so  substantial  that  the  falling  of  a  house  from  any  cause, 
save  by  fire,  was  a  comparatively  rare  occurrence. 


FRANCE'S  NEW  SANITARY  LAW  AS  APPLIED  TO 
CONTRACTORS  AND  BUILDERS. 

T  is  quite  time  that  the  Prefect  of  the  Seine  took  up  the  important 
question  of  applying  necessary  hygienic  precautions  in  the  case 
of  the  demoHtion  of  structures  to  make  way  for  city  improve- 
ments, writes  E.  Conner  in  "The  Quarry  and  Builders'  Merchant" 
of  London.  Sanitation  is  still  weak  with  the  French.  To  effect  the  above  a 
commission  has  just  been  appointed,  having  for  duty  to  study  the  subject 
in  all  its  details;  it  comprises  the  head  architect  of  the  Prefecture  of  Police, 
the  latter  gentleman  Ijcing  assisted  by  two  well-known  physicians.  A  series 
of  prescriptions  have  accordingly  been  drawn  up,  imposing  upon  all  con- 
tractors for  works  of  demolition  the  necessity  of  cleaning,  watering,  and 
sweeping  of  all  cellars,  imdcrground  stories,  ground  floors,  and  different 
flats,  and  not  to  neglect  to  incinerate  on  the  spot  all  debris  or  rubbish  and 
detritus  of  every  description,  especially  old  papers  and  rags,  before  even  at- 
tempting to  begin  demolishing  operations,  the  better  to  avoid  infection.  This 
decree  is  quite  new,  and  will  likely  astonish  many  people::  but  of  late  years 
sanitary  measures  have  been  so  little  attended  to  in  Paris,  that  it  has  become 
necessary  and  indispensable  for  the  authorities  to  have  recourse  to  severer 
laws  in  order  to  grapple  more  effectively  with  centers  of  contagion.  Paris, 
they  maintain,  is  the  "City  of  Light*';  it  nuist  also  be  made  a  hygienic  me- 
tropolis as  well.  Were  vacated  premises  about  to  be  delivered  to  the  pick 
axe,  and  spade,  to  be  oftcner  periodically  visited,  as  they  should  be,  there 
would  be  almost  no  necessity  for  raising  any  (|uesti()n  respecting  their  sani- 
tary conditions.  What  would  be  more  disgu.sting  tb.an  accunnilated  filth  ?  A 
museum  of  detritus,  composed  of  remnants  of  all  tliat  is  useless  in  social  life, 
such  as  old  upholstery,  offensive  kitchen  stuff.  f)Ught  to  be  done  away  with 
as  soon  as  possible,  for  health  sake,  to  say  nothing  of  walls  sweating  since 
years  with  abominable  dirt,  and  a  collection  of  household  ordures  collected 
together  since  weeks,  and  allowed  to  poison  the  atmos])here  by  slow  decom- 
position. The  municipality  is  the  proper  btidy  to  see  that  the  thorough  dis- 
infection of  all  suspected  premises  be  carried  out  satisfactorily.  Five  years, 
and  even  less  time,  suffice  for  premises  to  become  contaminated  by  inmates 
suffering  from  contagious  maladies.  Though  families  were  compelled,  by 
the  law  of  Xoveniber  30,  1892.  to  inform  the  sanitary  or  police  authorities  of 
any  cases  of  infectious  disease,  they  fail  too  often  to  comply  with  that  decree. 
Now.  since  the  new  law  has  been  voted,  there  is  no  excuse  possible,  nor  will 
any  be  in  future  tolerated.  All  c|uarters  i)reviously  occupied  by  either  dis- 
pensaries, private  hosjjitals.  or  even  midwives.  will  be  rigorously  dealt  with 
according  to  hygienic  principles.  All  cesspools,  whether  of  a  fixed  or  mov- 
able nature,  all  wells,  all  cellars  employed  as  stores  for  cheese  and  organic 
matters,  ])rivate  sewers,  subterranean  piping,  walls,  etc..  are  henceforth  to  be 
sprinkled  over  with  a  solution  of  3  per  ceiU.  of  sulphate  of  iron,  then  proper- 
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ly  whitewashed  with  a. solution  of  quicklime.  The  greatest  care  is  also  to  be 
taken  to  make  sure  that  the  lime  wash  employed  is  made  with  genuine 
quicklime,  and  not  adulterated  with  carbonate  of  lime  or  whitening.  Alum 
though  may  be  added,  the  better  to  enable  the  lime  to  unite  with  the  water. 
In  any  case,  this  lime  wash  of  late  is  becoming  less  adopted.  It  was  accepted 
as  an  efficacious  substance  against  epidemics  and  infectious  disease.  It  ac- 
tion upon  microbes  has  been  fully  recognized;  besides,  this  wash  possesses 
the  advantage  of  absorbing  both  dust  and  germs  rapidly,  while  being  easily 
converted  into  carbonate  of  lime.  However,  the  authorities  maintain  that 
any  wash  prepared  from  whitening  is  to  be  strictly  avoided,  due  to  it  con- 
taining a  gelatine,  w'hich  is  considered  more  or  less  putrified,  and  so  consti- 
tutes a  fertile  breeding  ground  for  bacilli. 

As  a  general  remark,  the  demolisher  or  contractor  delivers  up  the  soil 
or  site  of  the  knocked-down  premises  only  on  a  level  with  the  street  or  pub- 
lic highway  by  filling  up  the  cellars,  cesspools,  etc.,  with  the  rubbish.  Conse- 
quently, the  basement  is  but  seldom  dug  up.  Most  foundations  of  structures 
in  Paris  are  left  unmolested  by  demolishers ;  the  only  time  when  contractors 
do  so  is  when  they  think  they  can  derive  anything  therefrom,  such  as  good 
building  stones,  lead,  piping,  etc..  that  can  be  used  with  profit  elsewhere,  or 
that  would  at  all  pay  for  extra  labor.  It  is  only  later,  perhaps  a  month  or  so 
after,  when  the  navvies  come  to  open  the  trenches  for  the  sewers,  or  to  lay 
the  necessary  foundations  for  the  new  building,  that  a  .series  of  infected  cess- 
pools, sewers,  etc.,  are  discovered.  Builders  are  not  the  less  compelled  by 
law  to  dust  all  these  many  centers  of  disease  with  a  preparation  compo.sed 
of  one  pound  of  pulverized  sulphate  of  iron,  and  two  and  a  half  pounds  of 
quicklime:  while  all  debris  emanating  from  the  demolition,  and  other  ex- 
cavated material,  must  be  transported  to  the  specially  indicated  discharging 
stations  or  points  situated  outside  Paris.  l)y  way  of  further  precaution, 
builders  are  also  obliged  to  erect  boarding  of  a  certain  height,  so  as  to  pre- 
vent the  dust  arising  from  tlie  excavation  from  penetrating  into  neighboring 
premises.  The  law  also  prescribes  certain  conditions  which  arc  to  be  ke])t  in 
view  at  all  times  as  regards  the  actual  demolition  process:  in  fact,  all  con- 
tractors must  bind  themselves  to  observe  them  faithfully  before  being  even 
permitted  to  commence  operations.  They  arc  the  si)ecial  sanitary  inspectors 
and  physicians  of  the  commission,  who  are  bound  to  see  that  all  these  meas- 
ures of  precautions  to  avert  epidemics  are  carried  out  in  accordance  with 
the  law,  previous  to  the  works  being  coninieticed.  They  are  also  expected 
to  take  note  of  all  infected  hcnises:  but  it  is  upon  the  service  of  architecture 
that  devolves  the  execution  of  the  said  measures. 

The  construction  of  sewers  and  the  making  of  streets  exact  a  great  deal 
of  attention  to  hygienic  rules.  The  nature  of  the  soil  of  the  site,  if  marshy, 
for  instance,  will  recjuire  vigilant  investigation,  for  the  simple  reascm  that  the 
majority  of  such  soils  are  nothing  better  than  so  many  sources  or  beds  of 
typhoid  and  intermittent  fevers.  This  fact  was  fully  exemplified  recently  in 
the  construction  of  many  of  the  new  streets  in  Paris,  notably  the  Clignan- 
court  district,  whose  transjiorted  soil  was  emjiloyed  in  the  leveling  up  of  the 
Champ-de-Mars.  In  1871,  when  the  new  theatres  of  the  Porte  Saint  Martin, 
and  Madame  Sarah  liernhardt's  late  playhouse.  La  Renaissance,  were  being 
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built,  it  was  ticfcssarv  to  sink  ilu-  foutnlatinns  in  the  nioats  of  the  ancient 
boulevards  of  the  city.  Xow,  in  the  carrying,'  out  of  these  operations,  the  air, 
as  well  as  the  disturbed  infected  soil,  always  give  rise  to  fresh  outbreaks  of 
typhoid  and  iriterniitK-nt  fevers.  But  every  <lay  brings  forth  new  illustra- 
tions of  these  facts.  .At  Reims,  in  iJelgiuni,  at  Havre,  and  at  Nantes,  the 
proofs  were  only  too  evident  of  an  epidemic  succeeding  careless  attention  to 
the  nature  nf  the  soil,  as  well  as  to  the  buildings  constructed  thereupon. 

Demolitions,  aUuijtj  with  the  disturbing;  of  old  soil,  provoke<l  an  epi- 
demic of  typhoid  fever  at  Itonrg,  in  18*^4,  among  an  infantry  regiment.  In 
no  way  could  the  water  be  held  responsible  for  the  outbreak  of  tlie  disease. 
Sanitary  authorities,  therefore,  came  to  the  natural  cfiuclusion  that  such 
maladies  as  diphtheria,  pneumonia,  an<l  grippe  were  to  be  traced  and  at- 
tril)uted  lo  the  micro-nrganisius  being  set  free  1>y  the  excavating  processes 
of  the  adjoining  soil.  Many  other  similar  cases  are  to  be  recorded:  to-wit, 
when  cleaning  the  large  canals  in  the  park  of  Versailles,  and  also  in  the  case 
of  the  lake  at  Knghien.  The  nnid  and  detritus  extracted  from  the  two  latter 
were  placed  in  strata  or  layers,  eight  inches  diick.  and  sprinkled  over  with 
100  grammes  of  sulphate  of  iron,  and  200  grannues  t>f  quicklime.  The  c<in- 
sequencc  of  adopting  such  sanitary  precautions  was,  that  no  epidemic  of  any 
kind  occurred,  while  the  lakes  themselves  were  thoroughly  deanctl  out  in 
addition.  These  importantant  facts  are  not  to  be  lost  sight  of  at  the  present 
moment — when  the  excavaticKis  for  the  1900  Exhibition  are  so  many  and 
so  extensive.  There  are  structures  to  be  erected  on  both  sides  of  the  Kiver 
Seine,  from  the  Pont-de-la-Concorde  to  tlie  Oiamp-<lc--Mars,  to  accommo- 
date a  general  stirring  up  of  the  soil  in  the  vicinity.  Xow,  as  the  city  of 
Paris  has  been  budl  in  a  marsh,  pahidinous  fevers  are  to  be  expected,  while 
the  Seine  occasinnallv  tnerfliiws  its  banks  and  floods  the  low  level  soil.  i)n 
the  banks  also  have  been  deposited  since  years  most  of  the  street  cleanings 
and  sweepings-up  of  the  capital.  These  filthy  accumulated  collections  of 
once  city  ruhbisli  have  to-day  become  a  si>lid  mass,  and  acquired  a  rock 
firnme.ss,  by  allowing  them  to  remain  so.  Xo  immediate  danger  need  be 
apjirehcnded;  but  there  is  very  serious  danger  In  opening  up  this  hard  bed 
of  disease,  more  especially  as  they  surroniul  the  Exhibition  site:  the  absolute 
necessity  of  complete  disinfection  of  sucli  (►i>enings  is  all  the  more  ap[>arent. 
The  sanitary  authorities  have  consequenty  taken  u]>  the  matter,  and  recom- 
mended sulphate  of  iron  and  quicklime  combined,  either  in  the  form  of  a 
powder  or  merely  as  a  solution,  for  sprinkling  and  whitewashing  purposes. 


vvPRACTICAL  STONECUTTING-XVn. 

X  PL  A  NATION  of  the  "Tangent  System  Method"  by  means  of 
which  the  bed,  joint  and  face  moulds  may  be  developed,  togeth- 
er with  directions  showing  their  application  in  practice  at  the 
banker,  as  required  in  order  to  bring  to  the  desired  shape,  the 
lower  piece  of  coping,  the  plan,  etc..  of  which  is  shown  in  Fig.  i  of  Plate  15. 
The  simple  problem  presented  in  this  plate  is  similar  to  that  shown  in 
the  diagrams  of  Plate  7,  in  which  the  construction  of  a  cardboard  model,  to- 
gether with  a  full  explanation  of  the  method  by  means  of  which  the  moulds 
as  required  in  order  to  form  the  stone,  is  given.  As  we  shall  have  frequent 
occasion  to  refer  to  the  diagrams  in  question,  we  shall  assume  the  student  to 
have  mastered  the  problems  there  explained  before  he  attempts  to  work  out 
the  one  here  given.  If  this  has  been  done  he  will  find  no  difficulty  in  work- 
ing out  the  diagrams  now  to  be  explained. 

In  Fig.  I  is  given  the  plan  which  is  a  fac-similie  of  that  given  in  J-]SI-U- 
R  of  Fig.  1.  Plate  i.  The  rise  of  the  coping  as  there  given  in  E-Z,  equals 
9  inches,  that  is,  the  lower  piece  of  coping  in  going  around  its  curved  plan 
rises  the  height  as  given.  This  is  set  off  at  C-D,  and  M-6  of  Fig.  i  of  this 
plate;  then  joining  B-D,  the  inclination  of  the  coping  over  the  Tangent  B-C, 
is  given.  In  a  similar  manner  joining  A-6  and  the  "full  inclination"  of  the 
coping  may  be  projected. 

This  understood,  proceed  by  drawing  ^-7  parallel  with  A-6;  then  pro- 
duce the  "level  tangent"  B-A,  as  shown  to  A.  and  in  the  manner  shown  in 
the  diagram  project  the  right  section  8-8-H-io  of  the  coping.  Then  parallel 
with  S-7  through  the  corner  H  draws  S'-L.  Then  square  with  S'-L  draw 
S'-S  and  I-X ;  this  gives  in  S'-$  the  height  recjuired  of  the  rough  stone  out 
of  which  the  coping  may  be  formed.  With  a  scale  of  etjual  parts  this  will  be 
found  to  equal  i-3j4-  Now  produce  the  plan  ordinates  to  meet  the  line 
S'-L,  and  in  the  manner  directed  for  the  like  operation  in  Figs.  1-5,  plate  7, 
proceed  to  project  the  bed  and  joint  moulds  shown  in  Fig.  2:  the  face  moulds 
of  Fig.  3;  and  the  bevel  No.  i.  of  Fig.  2.  The  bevel  No.  2,  of  the  upper  joint 
may  be  found  as  follows:  From  the  point  3'  at  which  the  joint  line  1-3' 
meets  the  concave  curve  of  the  bed  mould,  parallel  with  the  ordinates  as  L- 
L,  etc.,  draw  3'-3",  then  i)arallel  with  the  level  tangent  B-A,  produced  draw 
3"-N,  and  at  right  angles  with  the  tangent  draw  M-N.  Now  at  the  upper 
joint  line  of  iMg.  i  set  off  D-N  ccjual  with  3"-X  of  Fig.  2:  then  parallel  with 
the  tangent  B-C  draw  N.O.  Then  at  the  upper  joint  surface  of  Fig.  2,  set  off 
3'-0,  equal  with  D-O  of  Fig.  i  ;  then  with  the  half  width  as  A-H,  Fig.  i  of  the 
coping,  as  the  radius,  and  C,  of  I'ig.  2.  as  the  center,  draw  an  arc  in  O ;  then 
drawing  C,-W  through  O,  gives  the  positit)n  of  a  level  line  at  the  joint  sur- 
face, and  C,-E  drawn  at  right  angles  with  C.-W  gives  a  "plumb  line"  at  the 
surface.  Understanding  this,  square  with  the  upper  joint  line  U-3'  draw 
X-D-X.  equal  to  \'-A-W  of  the  lower  joint  surface.  Then  parallel  with  U-3' 
draw  3,-D-3„  and  U-X-9.  The  point  D  in  which  the  center  line  of  the  joint 
surface  meets  the  plumb  line  C".-E  gives  the  center  point  of  the  right  sec- 

(."..pyrinhtcil.  iSo;,  by  C.   H.   l'".x. 
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tion.    Now  in  the  manner  shown  in  the  diagram  (fully  explained  in  the  con- 
struction of  the  cardboard  models)  project  the  curves  of  the  section. 

Then  from  the  |x>int  given  in  L'.  square  with  the  joint  line  drawU,-U; 
then  taking  T'-T  as  a  mean  of  H-S'  and  U-5.  a  curve  traced  through  S'-T'- 
L'  gives  the  contour  of  the  rough  stone  at  the  convex  face.  Then  joining 
I-3'  of  the  concave  face  and  the  required  size  of  the  rough  stone  may  be  as- 
certained ;  that  is,  the  length  of  the  stone  is  given  in  S'-U.  the  width  in  T'-Z, 
and  the  height  in  S'-S;  with  a  scale  of  equal  parts  these  are  found  to  equal  re- 
spectively 4'- 10'',  2'-6",  and  i'-3"34.    Cube  contents  of  stone  equals  15'- 

4". 

Now  to  cut  the  stone:  Having  selected  a  stone  of  the  size  required, 
bring  the  top  to  a  plane  surface,  if  the  stone  be  cut  by  "hand"  tooth  chisel  it. 
if  by  machinery  leave  it  from  the  "saw."  On  the  surface  mark  the  joint 
lines  as  given  by  the  bed  mould,  and  transfer  correctly  to  the  surface  in  ques- 
tion, the  "Tangents"  A-R-C,  of  the  mould ;  these  are  represented  in  Fig.  4  by 
the  lines  V-D-X.  Now  cut  the  joint  surfaces  "square"  with  the  working 
surface.  The  square  may  be  made  use  of  to  give  the  direction  for  forming 
these  surfaces.  In  using  it  apply  the  blade  in  a  direction  "parallel"  with  the 
tangent  marked  at  the  working  surface. 

Having  cut  the  joint  surfaces,  at  the  points  given  in  \'-X  of  the  tangents 
I'ig.  4,  apply  the  square  and  as  shown  in  the  diagram  mark  at  the  surface  of 
the  joints,  lines  at  V-A-W  at  right  angles  with  the  working  surface.  Then 
set  off  V-A  equal  to  the  half  thickness  of  the  stone,  and  through  A  draw  Y- 
A-A.  to  the  direction  given  by  Bevel  No.  i.  applying  it  as  shown  in  the  dia- 
gram. The  same  operation  may  be  repeated  at  the  upper  joint  surface, 
making  use  of  Bevel  No.  2,  to  give  the  direction  of  the  plumb  line  required. 
Now  through  the  points  given  in  A,-C.  by  the  bevels  j)arallel  with  the  tan- 
gent lines  X'-D-X  draw  A.-IVC.  that  is.  draw  A,-B  parallel  with  V-D,  and 
B-C  pprallel  with  D-X.  The  bed  mould  has  now  to  be  again  applied  to  the 
working  surface  iti  such  a  manner  that  its  tangents  are  exactly  over  the  lines 
A-B-C,  just  marked  at  the  surface  of  the  stone  when  the  lower  joint  line  H-I 
may  be  placed  to  the  lower  joint  surface;  what  is  meant  may  be  clearly  seen 
on  referring  to  the  diagram  Fig.  4.  It  may  be  noted  the  mould  projects  over 
the  upper  joint  surface :  in  marking  the  bed  mould  upon  the  lower  surface 
the  reverse  condition  will  obtain,  that  is,  the  mould  will  not  reach  to  the 
upper  joint  surface.  This  point  has  been  fully  explained  in  preceding  plates 
to  which  wo  may  refer  our  readers.  Now  having  marked  upon  the  upper 
and  lower  working  surfaces  of  the  stone  the  curves  as  H-Q-R-3,  etc.,  of  the 
mould,  procectl  to  form  the  cylindrical  surfaces  in  the  manner  an  ordinary 
piece  of  circular  ashlar  may  be  worked.  Now  mark  upon  the  joint  surfaces 
the  joint  moulds  projected  as  at  Fig.  2,  noticing  that  the  points  already  given 
in  A-D  are  respectively  the  center  points  of  the  sections.  We  now  obtain  in 
]l-5-3'-8.  etc..  Fig.  5,  the  points  at  which  to  apply  the  face  moulds,  of  which 
I'ig.  3  shows  that  required  to  give  the  direction  for  forming  the  toj)  and  under 
the  c<)ncave  face  are  given  in  io-4-4'-8.  of  I'ig.  5.  The  top  and  under  twisted 
surfaces  may  now  be  formed  in  the  manner  directed  for  the  similar  opera- 
tion in  TlatJ  u.  C.  H.  FOX. 


AMERICAN  AND  ENGLISH  MACHINERY  AND  TOOLS. 

R.  WALTER  DIXOX.  a  member  of  the  Institute  of  Electrical 
Engineers  of  Great  Britain,  recently  visited  some  of  the  great 
workshops  of  this  coimtry  with  the  particular  object  of  seeing 
the  extent  to  which  electricity  and  electrical  appliances  are  used 
in  our  industries.  Upon  his  return  home  Mr.  Dixon  told  of  the  things  that 
impressed  him,  in  a  paper  which  he  recently  read  before  the  West  of  Scotland 
Iron  and  Steel  Institute. 

The  direct  reason  of  his  visit,  he  said,  was  to  find  out  the  truth  regard- 
ing the  remarkable  tales  which  he  read  in  our  technical  newspapers  of  the 
use  of  electrical  machinery  and  appliances  in  our  shops. 

"I  have  for  sonic  time  had  very  great  difficulty  in  deciding  to  my  own 
satisfaction  what  to  believe  and  what  not  to  believe,"  he  says,  "of  reported 
.American  practice.  Many  of  the  descriptive  articles  which  one  was  most 
inclined  to  relegate  to  the  side  of  fancy  were  illustrated  by  what  appeared  to 
be  photographs  of  actual  machines  and  actual  applications,  so  that,  while  it 
was  difficult  to  believe  in  the  fiction  theory,  it  was  at  the  same  time  a  little 
past  one's  comprehension  to  believe  anything  else.'' 

Mr.  Dixon  found,  to  his  astonishment,  that  all  of  these  almost  incredible 
tales  were  true.  "When  I  state."  he  says,  "that  there  is  probably  as  much 
electrical  machinery  employed  in  some  of  the  single  works  in  America  as 
there  is  in  the  whole  of  the  steel  and  iron  works  of  our  own  country  com- 
bined, you  will  at  once  agree  with  me  that  their  practice  is  sufficiently  wide 
and  divergent  from  ours  to  warrant  some  consideration." 

The  first  thing  that  struck  Mr.  Dixon  as  remarkable  about  our  works 
was  the  control  exercised  by  young  men,  and  next  the  efficiency  of  our  work- 
men. 

"I  have  been  intimately  connected  with  large  numbers  of  our  workmen 
for  the  past  twenty  years  or  more,"  he  said,  "and  1  talked  labor  questions 
over  with  many  classes  in  America  and  have  come  to  the  conclusion  that, 
just  as  our  men,  generally  speaking,  are  bent  on  doing  as  little  as  possible  in 
a  given  time,  the  .American  workman  is  bent  on  doing  as  much  as  possi- 
ble." 

In  going  over  the  .American  iron  and  .steel  works,  he  .>^ays,  one  cannot 
fail  to  be  impressed  by  the  scarcity  of  operatives,  due  to  the  use  of  labor- 
saving  machines,  and  that  he  often  refrained  from  taking  photographs  of 
works  in  full  swing  because  the  fewness  of  men  at  work  gave  the  places  a 
closed-down  ap])earance. 

"The  fewness  of  workmen  is  not.  howe\  er."  he  says,  "more  strange  than 
the  activity  of  those  who  are  emi)loyed.  The  T.ritish  labor,  both  skilled  and 
unskilled,  appears  either  by  design  or  accident  to  have  worked  itself  into  the 
condition  that  each  trade  individually  vies  with  each  other,  and  the  whole 
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combined  trades  vie  together  in  discovering  the  greatest  amount  that  can 
be  extracted  in  wages  out  of  each  and  every  piece  of  work." 

With  young  men  at  the  helm,  the  Americans,  he  discovered,  were  al- 
ways ready  and  willing  to  try  new  ideas,  and  though  their  failures  were  many 
their  successes  were  also  large  in  proportion. 

"So  far  as  I  could  judge,"  Mr,  Dixon  says,  "the  American  appears  per- 
fectly fearless  of  foreign  competition,  and  is  a  stanch  believer  in  the  survival 
of  the  fittest;  and,  what  is  more  that  the  weak  will  go  to  the  wall.  He  knows 
that  if  he  is  weak  he  will  go  to  the  wall,  and  is  hence  always  on  the  move  to 
do  something  clever.  You  can  see  it  in  the  iron  and  steel  business  and  every- 
where. It  is  this  which  makes  them  what  we  should  call  'foolhardy'  with 
one  another,  and.  if  one  may  so  put  it,  with  ourselves;  they  do  not  care  who 
sees  what  they  are  doing.  Their  works  are  equally  open  to  the  stranger  and 
to  the  competitor.  It  seems  an  inbred  idea  with  them  that  if  they  cannot 
themselves  keep  up  to  date,  be  at  least  as  good  if  not  better  than  their  neigh- 
bors, they  are  boimd  not  to  succeed. 

"I  spoke  of  strikes  to  them,  and  they  replied  by  referring  to  the  various 
handles,  the  movement  of  which,  by  unskilled  hands,  made  their  steel. 

"The  progress  of  the  American  iron  and  steel  industry  has  advanced  by 
leaps  and  bounds,  and  at  a  rate  which  is  almost  incomprehensible.  How  un- 
expectedly can,  perhaps,  be  best  understood  by  reading  what  was  written 
twenty  to  twenty-five  years  ago  in  the  transactions  of  our  own  parent  and 
other  societies.  I  have  not  seen  that  anybody,  even  in  their  wildest  moods, 
ventured  to  predict  twenty  years  ago  that  before  the  end  of  this  century 
the  Americans,  instead  of  importing,  would  be  exporting  iron  into  our  own 
country  and  be  serious  rivals  in  all  our  foreign  markets,  and  we  have  not 
yet,  as  a  nation,  accustomed  ourselves  to  the  idea  that  our  neighbors  across 
the  water,  who  are  brethren  with  us  in  civilization,  energy  and  ability,  have 
at  their  very  doors,  in  inexhaustible  quantities,  all  the  resources  which  have 
been  instrumental  in  putting  ourselves  into  the  position  we  have  atta'ined. 
That  the  Americans  will  continue  to  harass  our  foreign  trade  nobody  doubts. 
Whether  they  will  continue  to  compete  with  our  own  manufacturers  here  in 
good  and  bad  times  remains  to  be  seen,  though  in  the  minds  of  the  Ameri- 
cans themselves,  and  those  of  our  nation  who  best  know  America,  there  is 
little  doubt." 


AX  EXGLLSH  OPINIOX  OF  AMERICAX  MACHINE  TOOLS. 
At  a  meeting  of  the  English  Society  of  Engineers,  held  at  the  Royal 
United  Service  Institution,  Whitehall,  London,  on  April  lo,  a  paper  was 
read  on  "Machine  Tools"  by  Mr.  Ewart  C  Amos.  M.  I.  Mech.  E.  In  his 
opening  remarks,  says  the  "Colliery  Guardian,"  the  author  pointed  out  the 
importance  of  engineers  being  well  acquainted  with  the  most  modern  prac- 
tice in  regard  to  the  construction  of  machine  tools.  He  further  added  that, 
owing  to  the  important  part  now  played  by  machinery  in  the  world,  the 
progress  of  this  country  in  relation  to  others  would  be  largely  determined 
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by  its  capacity  to  turn  out  the  best  and  most  improved  tools.  The  author 
then  referred  to  the  distinctive  features  of  modem  tools,  directing  particular 
attention  to  the  fact  that  it  had  now  become  the  practice  to  substitute  for  one 
machine  doing  a  great  variety  of  work  a  number  of  machines,  each  dealing 
with  one  class  of  article.  Modern  practice  also  called  for  greater  accuracy 
and  more  automatic  machinery.  He  observed  that  ball  thrust,  hollow  spin- 
dles, cut  toothed  gear,  and  other  refinements  had  now  become  very  general, 
and  resulted  in  the  production  of  better  work  at  less  cost.  He  then  divided 
his  subject  into  a  series  of  headings,  which  included,  amongst  others,  lathes, 
drilling,  boring,  milling,  planing,  shaping,  slotting,  keyway-cutting,  punch- 
ing and  shearing,  plate-bending,  metal-sawing  and  forging,  and  welding  ma- 
chines. 

Under  the  lathe  section,  descriptions  were  given  of  some  powerful  ma- 
chines by  Sir  William  Armstrong.  Whitworth  &  Co.,  Limited,  including  a 
20-foot  faceplate  brake  lathe  weighing  178  tons,  also  a  special  lathe  for  bor- 
ing out  and  chambering  guns.  The  author  also  devoted  considerable  space 
to  a  description  of  various  forms  of  capstan  lathes  with  wire  feeds  and  chas- 
ing apparatus,  pointing  out  what  an  important  tool  this  had  become.  Of 
drilling  machines  several  useful  types  were  described  and  illustrated,  includ- 
ing a  semi-radial  drill  of  American  design,  which  is  of  entirely  novel  con- 
struction. The  author's  reference  to  milling  machines  indicated  the  impor- 
tance he  attaches  to  this  class  of  tool,  which  is  now  in  so  much  demand  in 
all  well-appointed  shops,  and  is  made  in  such  a  variety  of  shapes.  A  num- 
ber of  other  tools  under  the  headings  enumerated  were  also  described,  and  in 
most  cases  illustrated.  The  author  then  described  several  hydraulic-power 
machines,  and  under  another  heading  gave  a  description  of  another  class 
of  tool  now  coming  to  the  front — viz.,  the  pneumatic.  Some  useful  informa- 
tion was  given  as  to  their  advantages  and  economy.  Some  figures  and  data 
given  in  this  connection  showed  that  in  drilling  four  times  as  much  could  be 
done  as  compared  with  hand  drilling,  and  that  they  effected  a  saving  of  some 
£50  to  £75  per  annum  per  tool,  even  in  a  comparatively  small  drill,  A  work- 
ing size  pneumatic  hammer  was  exhibited. 

The  last  two  divisions — viz..  British  v.  American  tools  and  good  v.  cheap 
tools — were  as  interesting  as  any,  and  afforded  considerable  scope  for  the 
discussion  which  followed  the  reading  of  the  paper.  Under  the  British  v. 
American  heading  the  author  closely  compared  the  two  makes,  and  whilst  he 
said  he  felt  bound  to  give  considerable  credit  to  American  manufacturers  for 
their  ingenious  and  well-thought-out  designs  and  well-finished  machines,  he 
also  considered  that  the  home  products  would  probably  excel  them  if  our 
manufacturers  could  see  their  way  to  discard  some  of  their  old  patterns.  The 
author  concluded  this  section  by  pointing  out  that  although  our  markets 
were  already  encroached  upon  by  the  American  makers,  yet  the  prospect  of 
a  largely  increased  demand  for  machinery  in  the  near  future  would  tend  to 
provide  business  for  makers  of  both  countries,  securing  at  the  same  time  a 
healthy  competition.    Under  the  heading  of  cheap  v.  good  tools  the  author 
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expressed  himself  very  strongly  in  favor  of  good  tools,  and  showed  that 
they  were  in  the  long  run  cheaper  than  the  so-called  cheap  tools,  although 
higher  in  the  first  cost. 


AMERICAN  TOOL-MAKING  IN  GERMANY. 

"The  Trades  Journal  Review,"  published  in  London,  prints  the  follow- 
ing article  with  the  little  tag  at  the  end  to  keep  up  the  courage  of  English 
manufacturers,  against  the  inroads  of  American  competition: 

German  tool-makers  will  soon  have  one  of  their  most  powerful  Ameri- 
can rivals  at  work  in  the  Fatherland.  Col.  Alexander  Gordon,  the  founder 
and  president  of  the  Niles  Tool  Works  Company.  U.  S.,  has  returned  to 
America  after  a  prolonged  stay  in  Europe  for  the  purpose  of  establishing  the 
new  machine  tool  factory,  reference  to  which  we  have  already  made  in  a  pre- 
vious number  of  this  Journal.  Some  tall  talk  is  being  indulged  in  as  to  the 
extent  and  equipment  of  this  new  factory,  which,  it  is  said,  will  cost  £400,000. 
Final  details  of  the  shop  plans  are  now  being  worked  out  by  a  German  archi- 
tectural firm.  The  machine  tools  will,  of  course,  be  mostly  of  the  Niles  Com- 
pany's manufacture,-  although  it  will  be  necessary  to  purchase  certain  tools 
yvhich  are  not  among  their  own  specialties.  The  large  machines  will  have 
independent  electric  motors,  the  smaller  tools  being  driven  from  shafts 
which  will  each  have  their  own  separate  motors  at  end  of  shaft.  Some  of 
the  largest  tool  users  and  buyers  in  Germany,  such  as  Messrs.  Borsig,  of  the 
locomotive  works,  Berlin ;  Stahl.  of  the  \'ulcan  Company,  Stettin ;  and  oth- 
ers, arc  either  on  the  board  of  directors,  or  otherwise  connected  with  this  new 
concern.  Col.  (Jordon  is  reported  to  have  expressed  great  confidence  in  the 
possibilities  of  the  Russian  market,  and  expects  that  the  construction  of  the 
Trans-Siberian  Railway  will  open  up  a  tremendous  field  for  machinery.  We 
sincerely  hope  tlie  Colonel  will  not  be  disappointed.  W'e  all  hope  for  large 
developments  and  openings  for  new  business  to  follow  the  comj)lc- 
tion  of  the  great  Russian  Railway ;  and  it  will  be  strange  if 
British  toolmakers  do  not  manage  to  secure  a  large  share  of  the  work,  par- 
ticularly in  the  supply  of  the  heavier  tools,  in  which  they  are  sure  to  maintain 
their  pre-eminence.  This  great  American  factory  will  have  some  difficulties 
to  contend  with  in  Germany  which  perhaps  the  proprietors  have  not  fully 
reckoned  upon;  and  although  they  may  introduce  and  cheapen  the  smaller 
classes  of  tools  in  Europe,  the  Americans  have  still  a  long,  way  to  travel  ere 
they  can  produce  work  that  will  boar  comparison  with  the  heavier  descrip- 
tions of  machinery  made  in  this  country. 


NOTES  ON  THE  DRIVING  OF  THE  SIMPLON  TUNNEL, 

SWISS  ALPS. 

N  taking  up  as  subject  the  driving  of  this  tunnel,  I  do  not  intend 
to  expound  beyond  measure  the  facts  appertaining  to  it.    I  sim- 
ply wish  to  give  a  general  insight  of  the  work,  having  had  the 
opportunity  of  examining  it  and  being  acquainted  personally 


with  the  engineers  in  charge  of  this  gigantic  work. 

The  object  of  the  Simplon  tunnel  is  to  extend  the  line  "Jura  Simplon" 
by  going  through  the  Simplon  Mountain  and  permitting  the  junction  of 
this  road  with  the  Italian  System. 

The  tunnel  will  be  approximately  23,000  meters  long.  It  starts  at  Brigue 
on  the  Swiss  side,  and  has  its  outlet  in  Italy  at  Isellen, 

The  project  designed,  and  now  in  course  of  being  carried  out.  work 
having  started  two  months  ago  or  so,  provides  for  the  construction  of  two 
parallel  tunnels  which  shall  be  joined  by  cross  cuts  driven  every  100  meters. 
The  object  of  this  second  tunnel  is  to  improve  and  facilitate  the  ventilation  of 
the  tunnels  during  the  course  of  the  work  as  well  as  after  the  completion. 

The  firm,  Brandt  &  Brandan,  of  Hamburg,  which  is  well  known  for 
having  driven  different  tunnels,  such  as  "Arlberg,"  "Caucasus"  and  part 
of  the  '"St.  Gothard,"  has  taken  the  contract  en  bloc  for  the  work.  In  five 
and  a  half  years  the  two  tunnels  must  be  completed,  masonry  work  finished 
and  tracks  laid  down.  I'or  each  day  of  delay  after  this  the  contractor  shall 
have  to  pay  a  fine  of  5.000  francs  ($1,000).  On  the  other  hand,  for  each  day 
gained  on  the  agreed  time  he  shall  receive  a  bonus  of  5,000  francs.  The  con- 
tractor feels  satisfied  that  he  can  gain  half  a  year,  and  I  must  say  that  the 
measures  taken  by  them  seem  to  fully  justify  these  hopes. 

It  is  rather  difficult  to  realize  what  preparations  have  been  necessitated 
by  such  an  enterprise.  Thorough  soundings,  by  borings,  have  been  made 
of  the  whole  mountain,  which  have  revealed  to  the  contractor  the  exact  sec- 
tion and  what  rocks  he  has  to  deal  with,  and  to  provide  himself  with  the 
necessary  apparatus. 

Yet  the  problem  to  be  solved  is  very  complicated,  and  can  be  classified 
as  follows:    We  shall  review  it  rapidly  under  the  following  headings: 

1.  Surface  installations. 

2.  Mode  of  work  for  the  driving  and  power  used. 

3.  \'entilation. 

4.  Refrigerating  plant. 

Surface. — A  small  town  has  sprung  up  at  each  end  of  the  tunnel.  To 
describe  one  is  to  describe  both,  for  the  tunnel  has  been  started  from  both 
sides,  on  the  Swiss  side  side  at  Brigue,  and  on  the  Italian  side  at  Isellen. 

Besides  dwelling  houses  for  the  workmen,  a  dynamite  factory  has  been 
built,  on  account  of  the  great  quantity  of  explosives  necessitated  by  such  a 
colossal  enterprise. 

The  principle  of  all  the  power  employed  is  the  use  of  water  under  high 
pressures.  Where  natural  falls  can  be  utilized  under  the  natural  head  of 
water,  it  is  used  as  such.  But  for  the  drills  working  by  hydraulic  pressure  a 

*Read  before  the  Canadian  Mining  Institute. 
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series  of  compressors  have  been  put  up  which  give  pressures  at  the  drills  of 
50  to  150  atmospheres.  This  corresponds  to  2,700  lbs.  per  square  inch. 

It  is  remarkable  lo  notice  with  what  ease  such  huge  forces  are  trans- 
mitted without  leakage  at  the  joints  or  bursting  of  pipes. 

Mr.  A.  Brandt,  the  head  of  the  firm,  works  with  machines  of  his  own  de- 
signs, which  are  made  by  Seilzer  Brothers,  of  W'interthur,  who  are  very 
skilful  and  conscientious  constructors. 

I  would  strongly  advise  all  persons  interested  in  such  works,  and  who 
have  a  chance  to  do  so,  to  pay  a  visit  at  the  work  shops  of  this  firm,  which 
owe  their  origin  to  private  enterprise,  in  a  country  without  coal  or  iron  and 
having  as  only  advantage  on  the  other  constructing  firms  of  the  world,  the 
i|ualities  of  industry  and  heartiness  to  work  which  are  the  distinguishing 
features  of  the  Swiss  people.  In  a  small  town,  without  apparent  prospects, 
the  Seilzer  Brothers  have  given  rise  to  an  industry  which  employs  more  than 
3.000  men,  men  to  whom  they  are  insuring  a  life  prosperous  and  happy. 

The  compressors  used  by  Mr.  Brandt  are  made  very  carefully.  The 
principle  is  (|uite  simple.  The  engines  are  double  or  coupled;  on  each  side 
are  two  steam  cylinders,  one  high  pressure  and  one  low  pressure.  On  the 
.'same  axis  on  each  side  is  a  differential  or  force  pump  which  forces  water  di- 
rectly to  where  the  force  is  used,  with  an  intermediate  so-called  accumulator, 
which  is  only  a  safety  valve,  which  is  laden  with  weights  to  obtain  the  re- 
<juired  pressure.  If  the  rock  is  very  hard  additional  weights  are  put  on  the 
accunuilator  of  which  the  reaction  or  throbs  are  checked  by  strong  steel 
springs. 

This  enormous  pressure  is  obtained  without  noise  and  the  power  is 
taken  to  the  workings  without  the  observer  being  able  to  detect  the  least 
abnormal  noise. 

I  think  that  the  success  of  these  apparatus  is  mainly  due  to  the  excel- 
lence and  perfection  of  construction. 

'Hierefore,  in  the  surface  plant  of  machinery,  the  power  is  generated 
according  to  those  principles.  High  pressure  everywhere,  even  the  boilers. 
The  boilers  are  small  and  yield  enormous  quantities  of  steam  at  very  high 
pressiue,  which  is  a  principle  eminently  economical  and  practical.  None  of 
those  huge  boilers  with  low  and  costly  pressure.  This  principle  of  high 
pressure  is  apparent  everywhere  and  seems  to  influence  the  workmen,  who 
also  appear  to  work  under  high  pressure. 

The  power  is  received  at  the  different  working  places  to  work  the  venti- 
lating fans  and  drills.  We  are  going  to  consider  these  and  say  a  word  about 
the  working  of  them  and  show  the  efficiency  obtained  from  them. 

Work  Carried  on  in  the  Tunnel. — The  rock  is  attached  by  rotating  drills 
worked  by  hydraulic  ])rcssure.  A  light  frame  on  a  carriage  carries  to  the 
breast  work  a  horizontal  colunm  with  a  piston,  on  which  two  drills  are  at- 
tached. The  whole  is  arranged  so  as  to  take  up  as  little  room  as  possible.  It 
i?  like  a  closed  umbrella  which  is  opened  when  the  carriage  has  reached 
the  working  place. 

Then  the  column  is  put  in  place  and  wedged  in.  A  tunnel  of  small  di- 
mension is  always  first  driven.  This  is  subseciliently  widened  to  the  size  of 
the  fini.shed  section. 
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When  the  column  is  set  in  place,  water  under  pressure  is  introduced 
through  a  small  flexible  copper  pipe  of  less  than  a  fifth  of  an  inch.  This  acts 
on  a  large  piston  which  wedges  the  column  in  an  immovable  position. 

The  drills  proper,  which  can  be  moved  on  their  axes  in  all  directions, 
are  then  fixed  on  and  the  bit  attached :  the  drill  is  then  put  under  the  pres- 
sure as  explained  before. 

The  bit  is  made  of  hollow  tube  through  the  interior  of  which  passes  the 
waste  water.  In  this  way  it  is  used  to  clean  the  hole.  The  bit  is  made  of 
exceptionally  hard  steel  and  has  three  teeth  which  tear  the  ro(Jk.  When  the 
holes  are  completed  the  machine  is  taken  away  and  the  blasting  is  made. 
Here,  a  point  which  may  be  of  use  to  the  miner  may  be  noticed.  The  quan- 
tity of  dynamite  used  is  so  large  that  the  rock  is  not  only  torn  asunder,  but 
powdered  and  almost  burnt. 

Xo  savings  are  made  of  explosives.  This  is  an  essential  point  when 
time  it.  the  real  factor. 

The  mode  of  working  of  the  drills  is  very  ingenious.  The  apparatus 
as  a  whole  is  simple.  The  movement  of  rotation  of  the  tool  is  obtained  by 
two  small  hydraulic  motors  of  which  the  dead  centres  are  cranked  at  90 
<leg.  Tlie  forward  motion  is  given  by  the  water  under  high  pressure,  acting 
directly  on  a  large  piston,  placed  below  the  bit.  The  backing  motion  is 
obtained  by  turning  a  valve.  The  workman  in  charge  of  the  machine  has 
comjilete  c<introl  of  it  and  can  easily  take  off  two  of  them.  I  had  the  oppor- 
tunity to  work  one  of  these  machines  myself  and  succeeded  in  obtaining  in 
an  ordinary  granite,  an  advance  of  21  feet  a  dav  in  a  drift  of  a  section  of  "jiLy 
feet. 

The  changing  of  the  bit  is  very  rapidly  made,  and  the  lengths  are 
graded  to  obtain  the  maximum  advance. 

If  the  sum  spent  in  getting  out  of  the  "deliris"  could  be  saved,  an  econ- 
omy of  time  of  50  per  cent,  could  be  effected. 

Ilcrc  Mr.  IJrandt  proved  himself  equal  to  the  occasion.  He  has  not 
sui)iiri'ssed  the  carting  away  of  the  clearings,  but  he  has  succeeded  to  effect 
it  .^iiiiiiiltanconsly  with  drilling  and  blasting.  On  one  side  of  the  tunnel  he 
li<is  placed  a  large  pipe  with  water  at  high  pressure.  This  pipe  is  about  ten 
inches  in  diameter.  .\t  the  end,  near  the  breastwork  is  a  fixed  elbow  with  a 
flattened  conical  nozzle,  directed  in  the  axis  of  the  rails.  Immediately  after 
the  shafts  have  been  fixed  the  whole  of  this  apparatus  is  covered  by  the 
dcbri:.,  the  quantity  of  which,  however,  is  a  minimum  on  account  of  the  large 
quantity  of  dynamite  used.  The  valve  is  now  opened,  and  the  enormous 
vc'liinie  <.>f  water  under  ]>ressure  sweeps  the  fallen  rock  out  of  the  way,  clear- 
ing the  rails  and  breastwork  sufficiently  to  allow  the  drills  to  advance  and 
resume  work.  The  clearing  goes  on  therefore  below  the  drills  and  to  their 
right  and  left  while  they  go  on  with  their  work. 

While  this  small  opening  tunnel  is  being  driven  forward,  other  appa- 
ratus are  at  work  behind  widening  the  section  to  the  required  size. 

But  the  organization  of  the  work  is  such  that  everything  is  effected  sys- 
tematically without  disorder.  Each  section  works  without  interfering  with 
the  other.  One  goes  on  unimpuled  over  the  other,  and  the  masonry  work 
advances  without  interruption  night  and  day. 
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It  is  interesting  to  see  entering  the  tunnel  simultaneously,  the  material 
for  the  timbering  of  the  temporary  drift,  the  bricks  and  cement  for  the  ma- 
sonry of  the  finished  section  and  at  the  same  time  the  debris  of  the  blasting 
are  carted  out.  And  these  do  not  in  the  least  interfere  with  one  another. 
The  work  follows  its  normal  and  regular  course:  such  is  a  beehive  where 
every  individual  has  his  work  cut  out  and  knows  exactly  what  is  to  be 
achieved. 

Ventilation. — It  is  easy  to  conceive  that  ventilation  in  such  a  work  is  of 
first  necessity  and  importance.  In  spite  of  the  two  tunnels,  an  energetic  arti- 
ficial ventilation  has  to  be  resorted  to. 

Mr.  Brandt  has  solved  the  problem  as  follows: 

He  uses  high  speed  fans,  hot  less  than  3,000  turns  a  minute.  The  air 
forced  by  this  fan  is  received  by  a  second  and  forced  to  a  third  and  so  on. 
By  this  means,  with  a  series  of  apparatus  comparatively  small  and  unob- 
structive,  he  has  succeeded  to  provide  enormous  quantities  of  air  at  suitable 
pressure  This  is  another  of  those  simple  ideas  which  give  the  best  results. 

Refrigeration  of  the  Workings. — ^This  is  another  point  which  is  a  source 
of  worr\  to  the  contractors.  It  is  the  heat  which  is  met  with  at  distances  of 
10,000  feet  underground.  A  temperature  of  130  deg.  Fahr.  is  expected.  Then 
the  question  comes  up,  how  is  the  work  to  go  on  in  such  temperature. 

The  driving  of  the  St.  Gothard  tunnel  has  demonstrated  that  beyond  a 
certain  temperature  few  temperaments  can  resist  and  the  sick  lists  attain 
alarming  proportions. 

It  is  intended  to  solve  the  problem  as  follows:  After  each  shot,  a 
shower  of  ice  cold  water  derived  from  the  glaciers,  shall  be  sprinkled  on  the 
breastwork.  As  water  absorbs  a  large  amount  of  heat  the  temperature  after 
this  operation  shall  be  considerably  lowerea. 

Also,  the  air  from  the  fans  will  be  made  to  pass  through  coolers  and 
over  material  absorbing  moisture.  For,  it  is  not  sufficient  to  send  cold  air 
where  ventilation  is  needed,  but  this  air  must  also  be  dry.  Experience  has 
shown  tl'a«:  excessive  moisture  has  a  depressing  effect  on  the  men. 

Lkoi'oi.d  Mkver.  M.  E.,  Ottawa. 
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THE  PRODUCTION  OF  STONE  IN  J898. 

I  HE  report  on  the  production  of  stone  in  the  United  States  in  1898, 

by  Dr.  William  C.  Day,  of  the  United  States  Geological  Survey, 

has  just  been  completed.  The  entire  total  valuation,  $38,270,354. 

shows  an  increase  of  over  two  million  dollars  for  all  kinds  of 

stone  produced  in  1898  over  that  of  1897,  which  was  $36,070,651.  As  shown 

in  the  following  table,  there  was  an  increase  in  the  value  of  every  kind  of 

stone  except  marble,  which  fell  sUghlly  Udow  the  production  of  1897. 
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VALUE  OF  DIFFERENT  KINDS  OF  STONE  PRODUCED   IN  THE   UNITED  STATES 

IN   1897  AND   1898. 

Kind  of  Stone.                                                       1897-  1898. 

Granite  $8,905,075  (a)  $9,258,406 

Marble   3.870,584  3.629.940 

Slate   3.524.614  3.723.540 

Sandstone    4,065,445  4,619,412 

Limestone   14.804.933  16.039.056 

Bluestone  (b)  900.000  (t)  1,000,000 

Total $36,070,651  $38,270,354 

(a) — Includes  trap  rock  valued  at  I9J7.961. 
(b) — Estimated. 

In  the  reports  giving  the  vaUie  of  the  different  varieties  of  stone  in  the 
individual  States,  a  gratifying  outlook  for  the  stone  industry  in  1899  is 
shown.  For  1898  Pennsylvania  takes  first  place  in  the  value  of  entire 
product,  followed  by  \^ermont,  Ohio  and  New  York  in  order  named. 

A  table  showing  the  value  of  the  trap  rock  by  States  has  been  introduced 
for  the  first  time  this  year.  Trap  rock  production,  valued  at  $927,961,  in 
1898,  has  become  a  ver>'  important  feature  in  the  granite  production  of  New 
Jersey,  New  York  and  Pennsylvania,  and  largely  accounts  for  the  increase 
in  the  granite  figures. 

The  chief  feature  of  the  .slate  industry  is  the  steady  increase  of  the 
e.Nport  trade.  In  1897  the  value  of  the  .slate  exported  from  the  United  States, 
as  furnished  by  the  Bureau  of  Statistics  of  the  Treasury  Department,  was 
$780,112,  while  in  1898  the  value  was  $1,370,075.  The  average  price  per 
square  for  roofing  slate  in  the  I'nited  States  in  1898  was  $3.42,  while  in 
1897  the  value  was  $3.09. 

The  limestone  production  shows  an  increase  in  the  value  of  lime  made, 
and  those  interested  in  any  way  in  the  stone  product  of  the  United  States. 

The  chief  feature  of  the  report,  however,  is  the  collection  and  tabulation 
of  a  large  number  of  analyses  and  tests  of  stone  from  the  principal  stone 
localities  in  the  United  States.  The  reports  of  these  tests  and  analyses  were 
in  most  cases  obtained  directly  from  the  stone  producers,  the  object  being  to 
publish  in  convenient  form  for  study  and  comparison  such  information 
relating  to  the  various  kinds  of  stone,  as  would  be  of  value  to  the  (luarrymen 
and  those  interested  in  any  way  in  the  stone  product  of  the  United  States. 
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Comment  oti  Cimd)>  Copies 


ENGLISH  VIEWS  OF  OUR  MACHINERY  AND  TOOLS. 


I 


HERE  is  nceilc<I  no  apology  for  the  publication  in  ;i  magazine 
devoted  lo  the  stone  industry  of  the  three  articles  in  this  number 
grouptil  imder  the  heading  "American  and  English  Macliin- 
ery  and  Tools."  The  close  relations  that  exist  between  the  steel 
and  the  stone  and  building  industries,  would  make  such  articles  always  time- 
ly and  interesting  to  the  readers  of  this  magazine.  They  have  an  especial 
appropriateness,  however,  because  a  large  part  of  the  growtli  of  our  export 
trade,  upon  which  our  present  financial  prosperity  is  largely  based,  is  c!ue 
to  the  market  that  our  tools  and  machinery  have  found  in  other  countries. 
No  subject  is  more  talke<l  about  in  technical  journals  at  this  time  than  the 
growing  appreciation  of  our  products  in  this  line  in  the  markets  of  the  world. 
Nor  are  English  and  foreign  papers  one  whit  behind  us  in  the  keenness  with 
which  they  discuss  the  subject.  altlKJugh  their  points  of  view  are  so  dia- 
uietrically  0]>posed  to  ours. 

The  most  suggestive  of  the  articles  is  an  abstract  from  the  paper  read  by 
Mr.  V\  alter  Dixon,  before  the  West  of  Scotland  Iron  and  Steel  Institute.  To 
a!i  American  it  seems  strange  that  any  one  should  express  suqjrisc  because 
we  are  ready  and  vviliing  to  try  new  ideas  and  are  fearless  of  lionest  competi- 
tion. These  very  qualities  arc  ingrained  in  our  nature,  and  it  is  upon  tliem 
that  our  great  industrial  system  has  been  built.  \Vc  <loubtless  have  inher- 
ited a  certain  portion  of  English  conservatism,  but  it  does  not  manifest  itself 
in  clinging  to  antique  ideas.  Mr.  Dixon  is  very  frank  and  fair,  and  he  shows 
the  cordiahty  and  good  will  which  have  recently  marked  English  judgment 
of  things  -American. 

Mr.  Ewart  C  Amos,  who  read  a  paper  on  "Machine  Tools."  before  the 
English  Society  of  Engineers,  has  not  succeeded  so  well  in  clearing  his  mind 
from  prejudice,  although  there  is  no  touch  of  bitterness  in  what  he  says.  He 
does  not  refuse  to  give  credit  to  American  engineers  for  their  "ingenious  and 
well  thought  out  designs  and  well  finished  machines."  but  he  is  sure  that 
"home  manufactures  would  excell  them  if  they  could  di.scard  st^ite  of  their 
old  patterns."  There  is  large  virtue  in  this  "if."  For  years  past  England 
has  been  given  every  opportunity  to  discard  old  patterns  and  the  hints  in 
that  direction  have  almost  developetl  into  kicks.  In  the  face  of  tlemands 
from  the  colonies  where  England  should  gain  her  surest  market,  her  manu- 
facturers have  resolutely  refused  to  adopt  improved  patterns  for  small  liand 
tools,  with  the  result  that  Americans  have  captured  much  of  the  trade.  The 
general  attitude  of  English  manufactmers  toward  improvements  and  new 
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discoveries  in  the  mechanical  Hne  is  one  of  doubt  and  discouragement,  and 
until  they  experience  a  radical  change  in  this  matter  they  cannot  stem  the 
flood  of  American  exports. 

The  article  from  the  "Trade  Journal's  Review"  is  like  the  shoutin 
one  to  keep  up  his  courage.  We  have  a  long  way  to  travel,  says  the  writ' 
before  we  can  produce  work  that  will  bear  comparison  with  the  heavier  d 
scription  of  machiner\'  made  in  England.  Just  what  line  of  machinery  i 
covered  by  the  word  "heavy"  is  not  quite  apparent.  Surely  locomotives  are 
not  meant,  because  we  can  scarcely  fill  our  orders  for  export,  and  some  of 
our  largest  manufacturers  of  machinery  for  iron  working  could  report  the 
same  state  of  affairs.  There  are  no  better  workmen  in  the  world  than  the 
English,  but  they  lack  the  quickness  of  perception,  the  adaptability,  the 
readiness  of  resource,  in  a  word,  the  imagination  of  their  American  com- 
petitors. 


THE  STATE  OF  THE  STONE  AND  SLATE  TRADES. 

As  will  be  seen  from  reports  on  other  pages  of  this  number,  there  is 
unusual  activity  in  all  branches  of  the  stone  trade.  Quarries  that  have 
been  closed  for  months,  owing  to  a  lack  of  orders,  are  now  reopening 
and  are  running  with  a  full  force  of  men.  Others  that  have  been  kepv  busy 
during  the  dull  times,  are  increasing  their  force  of  operators,  and  all  of  them 
report  such  a  volume  of  orders  as  they  have  not  received  for  several  years 
past.  In  every  way  the  outlook  is  most  encouraging.  In  a  few  of  the  centers 
of  the  quarrying  industry,  there  have  been  purely  local  disturbances  diie  to 
labor  difficulties  that  have,  in  most  instances,  been  settled  to  the  satisfaction 
of  the  operatives  and  employers.  Liberal  advances  in  wages  have  been 
granted  voluntarily  by  some  of  the  large  employers  of  labor,  and  there  is  ev- 
ery reason  to  believe  that  others  are  merely  waiting  for  more  settled  condi- 
tions to  follow  this  example.  It  is  not  to  be  credited,  therefore,  that  the 
labor  unions  will  interfere  with  this  onward  movement  by  strikes,  unless 
these  should  be  ju.stified  by  unbearable  abuses. 

In  the  granite,  marble,  bluestone.  limestone  and  sandstone  centers 
there  is  general  activity,  and  the  same  satisfactory  condition  of  affairs  is  to 
be  noted  in  the  slate  regions,  which  have  had  a  setback  for  several  years 
past.  One  correspondent  from  the  i'ennsylvania  slate  field  says:  "The  sea- 
son which  has  just  begun  will  be  an  unprecedented  one,  judging  from  the 
present  indications.  Orders  for  export  to  England,  (iermany.  the  West  In- 
dies and  South  America  as  well  as  home  orders  are  coming  in  daily  and  there 
is  a  general  scramble  among  the  slate  buyers  for  the  limited  quantity  of  slate 
on  hand,  while  orders  arc  placed  to  be  filled  three  months  later."  The  Xew 
York  and  Vermont  slate  operators  report  equally  good  ])rospects.  A  Gran- 
ville (N.  Y.)  correspondent  says:  "A  large  number  of  men  are  to  be  employed 
by  the  Granville  slate  manufacturers  the  coming  season.  The  orders  for 
slate  at  present  are  very  large."    Just  now  there  is  a  slight  lull  in  the  export 
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trade  owing  to  short  supplies.  There  has  been  a  reduction  in  the  schedule  of 
prices  of  Welsh  and  French  slates,  and  this  has  also  had  its  effect  on  the  ex- 
port trade.  But  orders  are  plentiful  and  the  year's  business  will  undoubtedly 
be  very  large.  New  discoveries  of  marketable  slate  have  been  reported.  In 
Colorado  a  large  tract  of  good  slate  is  said  to  exist  near  Marble  and  quar- 
ries will  be  opened  before  long.  With  general  business  and  trade  condi- 
tion as  favorable  as  they  are,  at  present,  money  will  be  spent  more  lavishly  in 
building  than  ever  before,  and  this  means  a  good  market  for  all  producers  of 
stone  and  slate. 


STREET  PAVING  AND  ROAD  IMPROVEMENT. 

WITH  the  general  improvement  of  financial  conditions,  the  leading 
cities  of  the  country  will  do  much  in  the  way  of  public  improve- 
ment. The  Federal  government,  despite  the  unparalleled  expenses 
of  the  recent  war,  has  set  a  good  example  in  the  large  number  of  public 
buildings  that  it  will  erect.  Besides  city,  town,  and  county  building  that  will 
be  undertaken  by  local  enterprise,  there  is  outlined  a  great  deal  of  work  in 
the  way  of  street  paving  and  road  improvement.  Some  of  the  work  that  has 
already  been  arranged  for  in  Macadam  or  Telford  roads  is  as  follows,  the 
figures  in  each  instance  being  for  square  yards:  Amsterdam,  X.  V..  20.000: 
Augusta,  Me.,  5,000;  Bloomington,  Ind.,  5,000;  Columbus,  Ga.,  11,500; 
Grand  Rapids,  Mich.,  18,520;  Hamilton,  O.,  9.700;  Lafayette,  Ind.,  4.000: 
Manistee.  Mich.  7,515;  Meriden,  Conn.,  15,000;  Newport,  Ky.,  30,000;  Port 
Huron,  Mich.,  8,000,  and  two  miles  of  cement  sidewalks:  Toledo,  CJ..  6,166; 
Butte,  Mont,  17.000.  Besides  these,  Springfield,  Mo.,  reports  that  it  will 
construct  two  miles  of  improved  roads.  Nashville,  N.  C,  has  some  work  on 
hand.  Columbia,  Pa.,  will  construct  Macadam  roads  and  add  some  sidewalk 
pavements,  the  amount  not  yet  determined.  Haverhill,  Mass.,  will  probably 
vote  for  new  pavements,  and  Lafayette,  Ind.,  will  construct  about  five  miles 
of  cement  sidewalks.  Minneapolis,  Minn.,  will  construct  16,780  square  yards 
of  stone  paving  on  sand  foundations  at  an  expense  of  $31,540.  Montgomery, 
Ala.,  will  lay  about  three  miles  of  cement  sidewalks  in  small  contracts.  Na- 
shua, N.  H.,  contemplates  stone  paving  on  sand  foundation.  Scranton.  Pa., 
will  lay  about  36.000  lineal  feet  of  curbing.  Terre  Haute.  Indiana,  will 
construct  four  miles  of  cement  sidewalk. 

All  of  this  is  in  addition  to  a  great  amount  of  work  that  will  he  done, 
although  it  has  not  been  reported  in  advance.  This  means  grc'at  business  for 
quarries  and  crushed  stone  dealers,  aside  from  the  jjeneral  stinnilus  that  good 
roads  will  bring  to  every  line  of  business. 


ys'^^^^ 


Tlie  Harper  Stom-  Quarry  at  Rock  Falls, 
111.,  has  been  opened  for  the  season  with  a 
number  of  contracts  on  hand. 

Quarries  will  he  opened  for  furnishing 
stone  lor  the  second  lock  of  the  Cothcrt 
Shoals  (Tenn.)  canal. 

The  nfticers  of  the  Mankato  IJnie  and 
Stone  Ccnin)any  have  been  cited  to  show 
cause  why  they  should  not  be  adjudged 
^ilty  of  contempt  of  court  in  violating  an 
injunction  by  moving  the  implements  from 
a  quarry  leased  by  them. 

Marl)le  !ias  been  discovered  in  the  lands 
of  ^[c(;ugin  &  Co,,  at  Olive  furnnce.  Iron- 
ton.  Ohio,  and  a  quarry  will  be  opened. 

Charles  H.  Moore,  of  Montpelicr,  Vl., 
George  C.  and  William  Preston,  of  King- 
ston. N.  Y..  and  Hamilton  McWhorter  and 
Frank  D.  Smith,  of  the  county  of  Ogle- 
thorpe. Ga.,  have  incorporated  tiie  South- 
ern Westerly  Grauite  Company.  Capital. 
$100,000,  with  privilege  of  increasing  to 
$500,000.  The  company  will  have  its  prin- 
cipal offices  at  Atlanta,  and  will  quarry 
and  dress  stone  in  the  counties  of  Sutton. 
Clark,  Elbert,  Oglethorpe  and  Madison. 
Georgia. 

P.  Garvey,  formerly  foreman  of  the 
United  States  government  quarries  at  Kau- 
kauna.  Wis.,  is  dead;  aged  84  years. 

F.  H.  Kuehner  &  Co.,  of  Cincinnati, 
have  opened  tiicir  W^'St  Side  quarries  at 
Portsmouth.  Ohio,  and  will  employ  150 
men. 

Jacob  J.  Shucy  has  been  appointed  su- 
perintendent of  the  quarries  of  the  Lemont, 
III.,   Limestone  Co. 

The  Standard  Granite  Company  at  Hall 
quarry.  Bar  Harbor,  Me.,  will  furnish  stone 
for  the  new  United  States  mint  at  Phila- 
delphia. 

William  Koehnline,  Charles  .Appeniellcr 


and  E.  J.  A.  Dreniran  have  opened  a  stone 
quarry,  near  Martin's  Ferry,  Va..  and  the 
firm  will  be  known  as  the  .\v0nd3le  Stone 
Company. 

William  Harper  hai?  opened  up  his  stone 
quarry  at  Rock  FalV.*.  111.,  and  commenced 
the  season  with  many  orders. 

The  large  bltieslone  quarries  south  of 
Dunbar,  Pa.,  operated  by  Sloan  &  Mcll- 
vainc,  of  .\llcghcny  City,  were  put  in  op- 
eration the  first  of  the  month.  The  quar- 
ries have  been  idle  for  nearly  two  years. 
.•\bout  one  hundred  and  liity  men  are  given 
employment. 

.\t  the  Oliver  quarry,  at  Charlcstown. 
111.,  a  single  blast  dislodged  a  ledge  of 
brown  sand  stone.  100  feet  long.  20  feet 
liigh  and  15  feet  wide.  Fourteen  holes 
were  drilled  at  irregular  intervals  and  for 
the  first  charge  ten  pounds  of  powder 
were  used.  This  cracked  the  rock.  For 
the  second  charge  fifty  pounds  of  powder 
were  used,  and  in  the  third  charge  five 
sticks  of  dynauMte  placed  at  the  work- 
men's disposal  SCO  yard?  ('r  1000  tons  of 
stone. 

The  Columbian  Quarry  Company  is 
opening  up  a  quarry  on  the  Drake  Farr 
farm,  at  Monkton.  Vt..  having  leased  the 
right  to  quarry  marble  there  for  a  term  of 
years.  The  surface  marble  at  this  quarry 
is  fine,  resembling  onyx  somewhat  in  color, 
and  taking  the  polish  nicely. 

The  rock  quarry  at  Corrytoii,  Tenn.,  is 
working  full  time.  A  number  of  carloads 
of  stone  are  shipped  daily. 

Col.  W,  H.  Phelps  has  taken  an  interest 
in  the  Carthage  (Mo.)   Quarry  Company. 

The  Lemont  (III.)  Limestone  Company 
is  operating  a  fine  quarry  of  excellent  stone 
near  the  depot  at  that  place. 

The  Chicago  Terminal  Transfer  Railroad 
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has  been  enjoined  from  laying  its  tracks 
across  the  ten-acre  tract  of  quarry  land 
belonging  to  the  late  Thomas  O'Connell, 
at  Summit.  111.  The  laying  of  the  road,  it 
is  claimed,  will  ruin  the  property  for  quar- 
rying purposes. 

Frank  Hagen  has  opened  for  the  season 
his  large  stone  quarries  at  Sturgeon  Bay. 
Wis.  Mr.  Hagen  expects  an  unusually 
busy  season. 

The  Rhode  Island  Granite  Works,  at 
Westerly,  R.  I.,  has  secured  a  large  con- 
tract for  red  granite,  and  has  started  up 
with  fifty  new  men.  More  men  will  he 
added  as  needed. 

The  force  of  men  at  the  W'hite  Rock 
quarry,  at  Baraboo.  Wis.,  has  been  in- 
creased. 

Two  hundred  and  twenty-five  employes 
in  the  Kenneth  quarries,  near  Logansport. 
Ind..  operated  by  the  Casparis  Company, 
of  Columbus.  Ohio,  have  struck  for  an  in- 
crease of  wages. 

The  Tidewater  Trap  Rock  Company,  to 
work  quarries  in  Connecticut,  has  been  in- 
corporated in  New  Jersey.  Capital.  $100,000. 

The  quarry  owners  at  Joliet,  111.,  have 
increased  the  wages  of  their  operators  25 
per  cent.  This  is  the  largest  scale  paid 
here  for  a  number  of  years,  and  it  will  af- 
fect between  500  and  600  men.  The  quarry 
owners  have  a  large  number  of  orders  on 
hand,  on  account  of  the  great  demand  for 
building  stone  and  there  will  be  steady 
work  all  the  year. 

Fifty  granite  cutters  at  the  cjuarry  of  F. 
A.  McCaulifF.  Fitchburg.  Mass.,  struck  for 
an  increase  of  wages  c(iual  to  i  cent  a  foot. 

The  blue  rock  stone  quarries  near  Ligo- 
nier.  Pa.,  which  have  been  owned  and  op- 
erated by  .\sa  P.  Childs  &  Co..  have  been 
purchased  by  Messrs.  B(ioth  &  Flinn.  of 
Pittsburg. 

The  Bethesda  (Pa.)  cjuarrymen  have  col- 
lected among  themselves  the  sum  of  $575 
in  order  to  found  a  scholarship  at  the 
county  schools  for  boys  from  that  district. 

Messrs.  Towne  &  Starkweather  have 
.stripped  their  quarry  at  East  Norwalk. 
Ohio,  and  begun  operations. 

Davis  Brothers  have  begun  operations 
at  their  <iuarric>  at  Lannon.  Wis.,  and  they 
report  a  good  outlook  lor  the  season's 
business. 

The  N'ebo  Brown  Stone  Company,  of 
Salt  T.akc  City.  L'tah.  has  been  incorpor- 
ntcd.  ;in(}   will   oi)erate   quarries    at    Xebo. 


Utah,  to  which  place  a  spur  will  be  built  by 
the  Sanpete  Valley  railroad.  The  stone  in 
the  quarries  is  brown  in  color,  is  firm, 
tough  and  cohesive,  but  so  far  has  been 
little  used  for  building  purposes,  owing  to 
the  difficulty  of  access  to  the  quarries. 

The  firm  of  Love  &  Handily  are  in- 
creasing their  force  of  men  in  their  East 
Sioux  Falls.  S.  D.  quarries  as  fast  as  pos- 
sible. They  have  many  contracts  on  hand 
and  say  that  there  is  more  work  in  sight 
than  at  any  time  during  the  past  seven 
years. 

The  Columbian  Marble  Company  will 
shortly  begin  operations  in  the  variegated 
marble  quarries  at  Mallett's  Bay,  Vt. 
which  have  not  been  worked  for  several 
years  past. 

The  Cornwall  standstone  quarries,  a  mile 
or  two  below  Cloverport.  Ky..  have  at  last 
been  put  in  operation.  A  large  number  of 
expert  stonecutters  have  been  employed 
and  extra  hands  are  being  put  on  daily. 

The  Cumberland  (R.  I.)  Iron  Trap  Com- 
pany have  purchased  a  large  tract  of  land 
in  the  Diamond  Hill  district,  and  will  open 
quarries  for  crushed  stone  for  road  build- 
ing. The  .company  will  erect  large  stone 
crushers  at  this  quarry,  and  it  has  already 
established  a  crusher  at  Iron  Rock  Hill. 
The  company  will  also  build  a  private  rail- 
road to  Woon  socket  to  carry  its  crushed 
stone. 

•Assignee  Rowc  has  sold  the  Leuthold  & 
Holman  granite  ([uarry  at  Waupaca,  Wis. 
It  was  bid  in  by  Mr.  Leuthold. 

The  Chippewa  Sand  &  Stone  Company 
has  bought  230  acres  of  land  at  the  little 
town  of  Warwick,  near  Akron,  Ohio,  and 
has  opened  a  sandstone  quarry  there.  The 
company  has  two  white  stone  quarries,  one 
which  produces  a  sand  suitable  for  the 
manufacture  of  glass,  and  another  quarry 
which  produces  a  building  stone  of  a  fine 
brown  cohjr. 

Mr.  Gus  Widwcll  is  running  to  their  full 
capacity  his  two  quarries  at  Mankato. 
Minn.  The  smaller  of  the  quarries,  located 
in  the  northern  part  of  the  town,  employs 
125  men.  and  the  lower  (|uarry.  known  as 
the  Klondike,  employs  200  men.  An  av- 
erage of  fifty  carloads  of  stone  are  shipped 
each  day. 

The  I!)Cox  Granite  Quarries  Company, 
of  Caliion.  X.  J.,  has  received  a  contract 
for  the  delivery  of  5000  tons  of  crushed 
stone  to  be  u<ed  in  the  streets  of  Elizabeth. 


Stone  Crade  J^otcs 


The  Kankakee  (111.)  Stone  &  Lime 
Company  has  started  its  big  crusher.  Bray- 
ton  &  Kerr's  stone  crusher  at  the  same 
place,  broke  a  pinion  wheel  recently  and 
the  works  were  shut  down  for  a  brief  time. 

William  Norris,  of  Findlay,  Ohio,  has 
resumed  operations  crushing  stone  at  his 
quarries  near  the  Tangent  line  depot.  The 
plant  has  been  idle  since  last  November. 

Wallula,  Wash.,  is  sending  a  few  car- 
loads of  basalt  rock  to  W^alla  Walla,  where 
it  will  be  given  a  trial  as  building  material. 

Leatham  &  Smith,  of  Marinette,  Wis., 
are  building  a  stone  carrying  barge,  with 
a  capacity  of  200  cords  of  stone  to  replace 
the  Harry  Johnston,  lost  in  a  storm  last 
fall.  The  new  craft  will  be  the  largest  of 
its  kind  on  the  lake. 

Alex.  McCleary  has  been  appointed  re- 
ceiver of  the  Bedford  Indiana  Stone  Com- 
pany, at  the  instance  of  the  stockholders. 

Chicago  is  testi-.g  a  pavement  of  dressed 
granite  blocks.  Filty  feet  have  been  laid 
in  Washington  street  in  front  of  the  City 
Hall.  The  pavement  differs  from  the  old 
style,  in  that  it  has  a  smooth  surface  in- 
stead of  the  rough  and  "hog  back"  sur- 
face of  the  granite  block. 

The  firm  of  Evans  &  Tarbox.  of  Findlay, 
Ohio,  have  just  completed  elaborate  im- 
provements in  their  stone  crushing  and 
lime  plants  on  Factory  street.  The  storage 
bin  has  a  capacity  of  6000  cubic  feet  of 
stone,  which  may  be  increased  to  7500  if 
desired.  A  large  derrick  with  screens  and 
a  chain  conveyor  have  been  added.  The 
crusher  has  a  capacity  of  150  cubic  yards 
a  day  and  the  lime  kiln  a  capacity  of  2000 
bushels  per  fire. 

The  Furst-Kcrber  Cut  Stone  Company  of 
Bedford,  Iiul..  has  been  incorporated.  Cap- 
ital, $25,000.  Directors:  W.  L.  Kerber, 
Carl  Furst  and  Henry  Furst. 

G.  W.  Walker  &  Co.,  of  Litonia,  Ga.,  is 
furnishing  curbing,  and  the  Ethridge  (Ga.) 
Granite  Company  is  furnishing  Belgian 
blocks  for  the  streets  in  Athens. 

Plans  for  a  beautiful  new  stone  bridge 


and  arch  at  the  St.  Clair  crossing  in  Rock- 
efeller Park,  Cleveland,  have  been  drawn. 
The  arch  will  be  about  70  feet  in  width,  50 
feet  in  height  and  50  feet  in  length.  The 
cost  is  estimated  at  between  $50,000  and 
$60,000, 

The  Nebraska  Stone  Company,  of  Oma- 
ha, has  been  incorporated.  Capital,  $10,- 
000.  Incorporators:  Charles  H.  Hansen, 
Peter  Laux  and  A.  F.  Hansen. 

The  East  St.  Louis  Stone  Company  has 
been  incorporated.  Capital,  $20,000.  In- 
corporators: W.  E.  Jonston,  John  Niemo 
and  Peter  R.  Reiman. 

C.  P.  Keelcr  has  opened  a  stoneyard  on 
McMaster  street,  Oswego.  N.  Y. 

Ten  stonecutters  from  St.  Paul,  Minn., 
have  gone  to  Helena,  Mont,  where  they 
have  received  a  guarantee  of  one  year's 
work  at  $5  a  day  on  the  new  State  capitol. 

Malone  &  Young,  of  Westbourne,  Man- 
itoba, are  building  a  large  steam  barge  to 
be  used  in  transferring  stone  from  their 
quarry  at  the  Narrows  to  the  headwaters 
of  the   White   Mud   River. 

A  gang  of  men  quarrying  stone  near 
Bridgeport.  Conn.,  unearthed  a  den  of  rat- 
tlesnakes containing  more  than  100  rat- 
tlers. 

The  trouble  between  the  contractors  and 
stone  cutters  on  the  courthouse  of  DeKalb 
county.  Ga.,  has  been  adjusted. 

A.  .-Vuerbach,  president  of  the  Chicago 
Stonecutters'  Union,  is  working  to  bring 
about  an  agreement  with  contractors  by 
which  the  work  now  done  in  stone  yards 
may  be  divided,  some  companies  doing  the 
■rawing  and  other  yards  the  cutting  and 
dressing.  The  stonecutters  do  not  want 
to  work  in  yards  with  machinery  and  while 
they  have  declared  war  on  the  planing  ma- 
chinery they  have  not  done  so  against  saws 
and  rubbing  beds,  .\uerbach  believes  the 
work  could  be  divided  so  that  no  hardship 
would  come  to  any  of  the  men,  either  en- 
gineers or  stonecutters,  and  the  contractors 
might  divide  the  business. 

The   Mantorville.   (Minn.)   Stone    Com- 
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pany  has  received  a  large  order  for  bridge 
stone,  to  be  shipped  to  Hanover,  111. 

The  Board  of  Public  Works  of  Louis- 
ville, Ky.,  has  agreed  to  employ  union 
stonecutters,  and  to  use  only  home  mate- 
rial in  ordinary  construction  work. 

Unless  the  Stonecutters'  Union  gives  up 
its  fight  and  permits  the  granite  which  is 
to  be  used  in  Chicago's  public  building  to 
be  furnished  in  the  time  specified  in  the 
contract,  there  is  talk  of  changing  the 
plans  so  as  to  permit  finishing  the  building 
with  bricks  or  terra  cotta.  Gray  bricks  to 
match  the  granite  have  been  submitted  by 
a  firm  in  Columbus,  Ohio. 

The  State  Capitol  Commission  of  Mon- 
tana has  chosen  stone  from  the  quarry  at 
Columbus,  Yellowstone  County,  Montana, 
for  use  in  the  new  State  Capitol  Building. 
The  quarry  has  not  been  opened  yet,  but 
the  commissioners  have  investigated  as  to 
its  size  and  the  quality  of  the  stone.  Joseph 
Soss,  the  capitol  contractor;  H.  S.  Hepner. 
a  Helena  lawyer,  and  B.  Hager  have  in- 
corporated the  Montana  Sandstone  Com- 
pany. The  company  will  open  and  de- 
velop the  quarry  referred  to  above. 

The  cobblestone  pavers  and  rammers  of 
Baltimore  have  organized  the  Stonepavers 
Union. 

The  Monon  railroad  this  season  will  fill 
up  over  6000  feet  of  trestles,  substitute  a 
large  number  of  stone  culverts  for  wooden 
structures,  and  ballast  fifty  miles  of  the 
main  road  with  broken  stone  and  gravel. 

The  Connecticut  Brownstone  Company, 
of  Portland,  Conn.,  has  a  number  of  largo 
orders  and  is  working  full  time. 

T.  R.  Coglilan  has  been  awarded  the 
contract  for  cut  stone  for  the  new  St. 
Joseph  ho<<pital  at  Mankato.  Minn. 

The  Building  Trades  Council,  of  St. 
Paul.  Minn.,  is  working  to  prevent  the 
bringing  in  of  dressed  stone  for  use  on 
the  new  Lutheran  College  at  Hamline  from 
the  Sandstone  qiiarries. 

The  St.  Paul,  Minn.,  stonemasons  have 
completed  a  permanent  organization:  N.  L 
Nelson,  president:  Peter  Bloomquist,  vice- 
president,  and  John  Quinn.  secretary. 

The  TUulford  (.hid.)  Stone  Company  has 
a.^kcd  fi)r  a  receiver.  The  company  has 
succeeded  in  freeing  itself  of  $50,000  in- 
debtedness but  desires  to  quit  business  and 
suit  of  a  friendly  nature  lias  been  brought 
for  that  purj)ose. 


A  union  of  stonehaulers,  with  145  mem- 
bers, has  been  organized  in  Chicago. 

The  Momence  (111.)  Stone  Company  has 
been  organized  to  engage  in  the  business 
of  crushing  stone  for  making  roads.  Rob- 
ert Pitman,  manager. 

The  Northwestern  stone  crushing  plant 
at  Cedar  Rapids,  Iowa,  has  resumed  op- 
erations under  management  of  Superinten- 
dent Storm. 

Henry  McNamee  and  George  S.  Coutant, 
of  Kingston,  have  purchased  a  stone 
quarry  on  Fly  Mountain,  Eddyville,  N.  Y.. 
from  Benj.  Turner,  and  have  started  a 
stone  crushing  business. 

The  Western  Stone  Company,  of  Chi- 
cago, has  voluntarily  advanced  the  wages 
of  its  1500  employes  35  per  cent. 

The  Wilburtha  Brownstone  Company,  of 
Wilburtha,  N.  J.,  has  been  incorporated  to 
quarry  stone.  Capital,  $2000.  Incorpora- 
tors: Annie  E.  McCarthy,  Florence  Mc- 
Carthy and  Peter  Backus. 

Joseph  F.  Carew's  freestone  establish- 
ment on  Girard  street.  Boston,  has  been 
destroyed  by  fire.  Loss  on  machinery, 
stock  and  building,  $7000. 

Messrs.  Rink  and  Gaffney  have  started 
their  stonecrusher  in  the  city  quarries  at 
Rockford,  111. 

The  Supreme  Court  of  Indiana  has  af- 
firmed the  decision  of  the  Circuit  Court  of 
Monroe  county  in  the  case  involving  the 
property  of  the  Morton  C.  Hunter  Stone 
Company.  In  1897  the  property  of  the 
company  was  not  assessed  by  the  County 
Board  of  Review,  owing  to  the  failure  of 
certain  officers  to  present  the  schedule.  On 
learning  of  the  omission  the  county  asses- 
sor assessed  the  company's  property  at 
$17,000.  The  company  brought  an  action 
to  enjoin  the  collection  of  the  taxes  for 
that  year,  on  the  ground  that  the  property 
had  not  been  assessed  by  the  proper  au- 
thorities, and,  therefore,  was  illegal.  The 
Circuit  Cgurt  refused  to  issue  the  injunc- 
tion. 

The  Bedford  stonecutters  demand  an  in- 
crease in  wages  from  35  to  40  cents  an 
hour. 

The  Findlay  (O.)  Crushed  Stone  Com- 
pany has  closed  a  contract  for  furnishing 
10.000  tons  of  crushed  stone  for  road-mak- 
ing in  Van  Wert.  Ohio. 

J.  K.  McEntyrc  has  a  force  of  fifty-two 
men  at  work  at  Denver,  dressing  stone  for 
tile  now  mint  building. 


Robert  Graham,  of  the  Noiih western 
Granite  Works,  St  Cloud,  Minn.,  has  se- 
cured a  contract  for  60,000  (cet  o{  granite 
curbing  for  St.  Paul.  The  company  also 
has  assurances  of  contracts  in  Minneapolis 
to  bring  the  total  quantity  to  be  gotten  out 
at  this  time  to  somewhere  between  12,000 
and  14,000  fed  of  the  curbing. 

\V.  G.  Freedky,  oi  Philadelphia,  has  or- 
dered new  machinery  lor  his  quarry  at 
Frecdieyville.  Vt.,  and  will  resume  opera- 
tions on  a  large  scale. 

Booth  Brothers  &  Hurricane  Island 
Granite  Company  have  secured  from  the 
United  States  government  contracts  for 
ihe  armory  and  boathousc  at  Annapolis. 
The  amount  of  the  contract  is  $793,000.  The 
granite  will  all  be  quarried  at  the  W^aldo- 
boro  (Me. I  quarries.  These  two  contracts 
call  for  150,000  cubic  feet  of  granite,  or 
1000  carloads:  it  will  take  two  years  to  fill 
the  contracts.  The  company  also  has  the 
contract  for  the  granite  to  be  used  in  the 
new  bridge  for  the  Maine  Central  railroad 
at  Thomaston. 

The  Maine  Red  Granite  Company  is  get- 
ting out  at  Washington,  Me.,  eighteen  pol- 
ished red  granite  columns  for  a  Catholic 
church  at  Tampa.  Fla. 

The  Chase  Granite  Company,  of  Blue 
Hill,  Me.,  has  a  crew  of  granite  cutters  at 
Somes  Sound,  cutting  some  large  stone 
that  was  called  for  in  a  recent  contract. 

A  split  has  taken  place  in  the  Granite 
CiUters*  Union  at  Rochester  and  a  new  or- 
ganisation, composed  nearly  wholly  of 
Italians,   has  been  organized.     " 

The  marble  yard  of  Messrs.  Hugh  Sisson 
&  Sons,  at  the  corner  of  North  and  Mon- 
ument streets.  Baltimore,  has  been  pur- 
chased by  the  Pennsylvania  Railroad  Com- 
pany, the  consideration  being,  it  is  said, 
$.?oo.ooo.  The  railroad  company  will  build 
warehouses,  freight  sheds,  etc.,  and  the  Sis- 
son  company  will  move  elsewhere. 

The  Galesvillc  (Wis.)  Marble  Works  is 
getting  out  ornamental  stone  for  a  new 
Lutheran  church  at  Ettrick. 


The  Supreme  Court  of  Rhode  Island  has 
appointed  Lorin  M.  Cook,  of  Providence, 
receiver  uf  the  Smith  &  Newell  Granite 
Company,  of  Westerly, 

The  marble  works  of  Reggs  &  Son,  An- 
derson street  and  Church  avenue,  Alle- 
gheny, lias  been  damaged  to  the  extent  of 
about  $12,000  by  fire. 

The  Georgia  Marble  Finishing  Works, 
of  Canton,  Ga.,  is  installing  three  gang 
saws  and  a  rubbing  bed;  it  will  also  erect 
a  100-foot  annex,  and  place  machinery 
which  will  enable  it  to  double  its  output. 

Alex.  Masterson,  the  pioneer  in  marble 
quarrying  at  Tuckahoe,  was  shot  and 
killed  in  New  York  on  May  3  by  James 
Neal  Plumb,  a  well  known  man  about 
town.  Plumb  declared  that  Masterson  had 
hounded  him  for  years  and  had  turned  his 
family  against  him.  Masterson  was  72 
years  of  age,  was  a  retired  banker  living 
at  Bronxville,  and  was  a  Scotchman  by 
birth. 

The  Atlanta  Journal  says:  "The  new  St 
Charles  Hotel  at  New  Orleans,"  said  an 
Atlanta  man,  "is  built  of  Georgia  marble. 
The  green  marble  pillars  in  (he  arcades 
are  dreams  of  finished  beauty.  The  hotel 
has  over  600  rooms,  and  is  as  handsome  as 
the  handsomest  in  this  country — bar  none. 
A  more  graceful  tribute  than  Louisiana  has 
paid  to  Georgia,  in  thus  availing  herself  of 
our  resources,  could  hardly  be  imagined. 
In  putting  Georgia  marble  to  such  beauti- 
ful use  she  teaches  us  a  great  lesson.  In 
order  to  learn  it  at  a  glance  Georgians 
have  but  to  look  at  the  Atlanta  custom- 
house, trimmed  in  Maine  granite,  and  the 
State  capitol,  built  of  Indiana  limestone, 
and  then  turn  to  the  St.  Charles  Hotel  at 
New  Orleans,  which  the  Goober  Grabber 
State  has  adorned  by  handing  to  the  Pel- 
ican State  the  finest  specimens  of  marble 
to  be  found  anywhere  in  the  Union." 

The  marble  works  of  L.  H.  Boody.  at 
Rupert,  Pa.,  was  destroyed  by  fire. 

Harry  Bailey,  of  Urbana.  has  purcha.^cd 
the  interest  uf  FT.  J.  .Meacham  in  the  tcvi?- 
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blc  and  granite  firm  of  Rock  &  Meacham. 
at  Monticello,  111.,  and  the  firm  hereafter 
will  be  known  as  Rock  &  Bailey. 

Hutchinson  &  Reed  have  purchased  the 
King  City  Marble  Works  and  will  remove 
them  to  Albany,  Mo. 

O.  H.  Brosius  has  established  a  new 
marble  works  at  LaBelle,  Mt). 

A.  J.  Ennders,  formerly  proprietor  of 
the  Coloma  Marble  Works,  has  purchased 
the  Benton  Harbor  (Mich.)  Marble  Works 
of  H.  W.  Kent. 

Benjamin  H.  Jones  and  Thomas  and 
Charles  Caldwell  have  incorporated  the 
Benjamin  H.  Jones  Marble  and  Granite 
Company,  which  will  have  its  place  of 
business  at  Fourth  and  Monroe  streets. 
Wilmington.  Del. 

The  N.  O.  Nelson  Manufacturing  Com 
pany,  of  Leclaire.  111.,  is  erecting  an  addi- 
tional factory  building  for  the  dressing  of 
marble,  slate  and  .stone. 

W.  W.  Birkctt,  has  opened  a  granite  and 
marble  business  at  Belvidere,  111. 

John  Salladin.  proprietor  of  the  Pulaski 
(N.  Y.)  Marble  Works,  is  dead.  Aged.  62 
years. 

Charles  A.  Davis,  a  marble  dealer  of  Ful- 
ton. N.  Y.,  has  purchased  the  Advent 
church  property,  adjoining  his  establish- 
ment, in  order  to  accommodate  the  growth 
of  his  business. 


Notes  from  Stone  Trade  Centers. 

Henry  Henley.  J.  E.  Henley  and  James 
B.  Wilson,  of  Bloomington,  Ind..  have  in- 
corporated the  Qear  Creek  Stone  Com- 
pany. Capital,  $50,000.  The  company 
will  open  quarries  in  the  Crafton  district, 
on  what  is  known  as  the  Rhorer  farm. 
They  will  quarry  and  prepare  stone  for  the 
market,  operating  a  steam  mill  in  connec- 
tion with  their  quarries. 

Bayfield.  Wis.,  reports  little  doing  in  its 
brown  stone  quarries. 

A  ledge  of  stone  about  150  feet  in  length 
was  broken  out  at  the  quarry  of  William 
Samp  Beloit.  Wis.,  by  a  blasting  charge  of 
840  pounds  of  powder. 

Hamilton,  Ont.,  is  discussing  the  advis- 
ability of  the  purchase  by  the  city  of  the 
Springer  quarry.  The  property  can  be 
had  for  $7000.  and  the  plant  is  said  to  be 
worth  $1000. 

The  great  monolith  at  the  Prci\l\cc  qv\aT- 


ry,  Houghton.  Wis.,  so  widely  advertised, 
has  been  cut  into  blocks  for  building  pur- 
poses. 

Col.  J.  D.  Quinn.  owner  of  large  quar- 
ries at  Denison.  Texas,  is  dead,  at  the  age 
of  73  years. 

George  E.  Currie.  the  paving  contractor 
of  Detroit,  has  purchased  the  city  plant  of 
the  Michigan  Stone  &  Supply  Company, 
at  the  corner  of  Third  avenue  and  Holden 
road. 

William  Norris  has  opened  a  stone- 
crushing  plant  at  Findlay,  Ohio. 

The  Findlay  (O.)  Crushed  Stone  Com- 
pany has  secured  a  contract  to  furnish  50.- 
000  tons  of  crushed  stone  to  be  used  on  the 
roads  of  Paulding  county. 

Forbes  &  Berger  have  received  the  con- 
Tract  for  the  stone  trimmings  of  the  new 
C.  B.  church  at  Chambersbury,  Pa.  The 
job  will  require  thirteen  carloads  of  stone. 

The  Carthage  Dimension  and  Flagstone 
Company,  recently  reorganized,  will  take 
up  the  business  of  the  late  W.  J.  GilfiUan. 
flagstones,  and  will  also  handle  all  cut 
stone  turned  out  by  the  Carthage  Marble 
&  White  Lime  Company. 

•A  A.  McGee  has  opened  the  stone  yard 
in  South  Westcport.  Ind. 

The  Phenix  (Mo.)  Stone  Company,  W. 
Delarue,  secretary  and  {^eneral  manager, 
has  secured  the  contract  to  furnish  500  car- 
loads of  building  stone  for  a  railroad  bridge 
in  Arkansas. 

An  eight-ton  boulder  from  the  quarry 
of  Field  &  Wild,  at  Quincy,  Mass..  has 
been  placed  in  position  between  Lincoln 
and  Lexington  to  mark  the  spot  where 
Paul  Revere  dismounted  on  the  occasion 
of  his  memorable  ride. 


Cements  and  Putties  for  Masons'  Use* 

Dissolve  alum  in  water  until  the  fluid 
will  not  dissolve  any  more,  then  mix  with 
this  sutticient  plaster  of  paris  to  make  a 
stiff  dough  and  bake  it:  when  baked  hard 
and  dry  grind  it  to  powder,  and  for  use 
mix  with  water  as  wanted,  and  apply  it 
like  plaster.  Various  pigments  may  be 
mixed  with  it  (while  in  the  dry  state,  after 
baking  and  grinding)  to  make  the  cement 
imitate  the  color  of  any  kind  of  marble 
it  is  required  to  cement  or  join.  Joints 
made  with  this  compound  can  be  polished 
as  smooth  as  glass,  and  thus  the  joint  in 
the  marble  work  may  be  rendered  imper- 
ceptible. 


Che  SUtc  Cradc 


Slate  Shipments  from  Pennsylvania 

During  the  year  1898  the  Bangor  region 
shipped  308,766  squares  or  roofing  slate, 
and  the  Lehigh  region  356.597  squares,  a 
total  of  665,363  squares.  In  the  first  quar- 
ter of  1899  the  shipments  were  47-557 
s(|uares  from  the  Bangor  region,  and  59.- 
455  sciuares  from  the  Lehigh,  a  total  of 
109.012  squares. 

Slate  in  Canada 

The  slate  quarried  in  Canada  conu-s 
chiefly  from  the  Cambrian  rocks  in  Que- 
bec, although  agillitcs  of  various  colors 
are  known  to  exist  in  other  parts  of  the 
Dominion.  British  Columbia  has  had  two 
companic-i  operating  quarries  by  horse  and 
hand  power  in  recent  years:  one  at  N;.- 
naimo.  in  Vancouver,  and  one  at  Xew 
Westminster.  In  Quebec  at  one  time  there 
were  three  concerns  working  quarries  in 
Richmond  County:  one  at  New  Rockland 
and  two  at  Richmond,  which  produced 
principally  roofing  slates.  In  recent  years, 
however,  only  one  large  concern  has  sup- 
ported the  industry,  says  the  "  Engineering 
and  Mining  Journal." 

One  if  the  reasons  why  Canadian  pro- 
duction has  been  Muall  is  because  slate  can 
be  imported  very  cheaply  from  the  Ver- 
mont region  in  the  United  States,  notwith- 
standing the  duty. 

During  the  years  1894  to  1898.  the  total 
production  of  slate  in  Canada  was  $271,- 
411;  the  imports,  $119,366:  the  exports, 
$i3.097.  and  the  approximate  consumption, 
$377,680. 

To  encourage  the  home  industry  the  Ca- 
nadian government  has  imposed  a  duty  of 
25  per  cent,  on  all  importations  of  roofing 
slate  (not  exceeding  75c.  per  square), 
school  slates  and  pencils,  and  30  per  cent, 
on  mantels  and  other  manufactures  of 
slate.  Notwithstanding  this  tariff,  how- 
ever, the  domestic  output  has  diminished 
46  per  cent,  during  the  past  five  years  and 
the  consumption  has   fallen   oflf  nearly  as 


much.  On  the  other  hand,  a  small  ex- 
port trade  was  built  up,  but  in  the  last  two 
years  little  or  nothing  has  been  done  in 
this  Une. 

The  total  production  of  slate  in  Quebec 
in  1898  was  3432  short  tons,  valued  at 
$37'374-  as  against  5208  tons,  valued  at 
$37,600  in  1897.  The  New  Rockland  Slate 
Company  is  the  only  one  working  slate 
quarries  in  Quebec.  The  company  opened 
its  property  35  years  ago,  and  in  1898  it 
employed  85  men  regularly;  50  in  the 
quarry  and  35  in  the  shops  for  preparing 
the  shite  for  market.  The  average  yearly 
output  of  roofing  slate  is  used  in  Ontario. 
The  National  Slate  Company,  a  small  con- 
cern, abandoned  its  quarry  in  1898,  leav- 
ing the  New  Rockland  Slate  Company  the 
only  one  in  the  field. 

Of  the  total  imports  into  Canada  in  1898 
the  United  States  furnished  $21,762,  or  87 
per  cent. :  Germany.  $2,573,  or  10  per  cent. ; 
Great  Britain,  $.^62,  or  2  per  cent,,  and 
China  and  France  the  balance.  The  United 
States  shipments  consisted  of  1150  squares 
of  roofing  slate,  valued  at  $3475,  or  $2.30 
per  square:  302,744  pieces  of  .school  slates, 
worth  $10,334:  mantels,  valued  at  $554; 
pencils,  $447,  and  all  other  manufactures 
of  slate,  $6952.  In  comparison  with  pre- 
vious years,  the  imports  from  the  United 
States  show  wide  fluctuations,  more  par- 
ticularly in  roofing  slate.  In  1894  the  total 
imports  were  3067  squares  of  roofing  slate, 
valued  at  $12,568:  in  1895  they  dropped  to 
1470  squares,  valued  at  $5276,  but  in  1896 
the  imports  rose  to  2891  squares,  valued 
at  $9948.  On  the  other  hand,  the  imports 
of  school  slates  have  grown  from  140,139 
pieces,  valued  at  $4307;  in  1894,  to  302,744 
pieces,  valued  at  $10,334,  •"  1898. 

The  small  imports  from  Germany  in  1898 
included  no  roofing  slate,  but  a  small 
quantity  of  school  slates.  Little  or  no 
roofing  slate  has  been  imported  from  Great 
Britain  for  a  number  of  years  past. 

The  imports  from  China  in  1898  were  30 
squares  of  roofing  slate,  valued  at  $102 — 
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noticeable  only  as  coming  from  an  unusual 
source. 

The  roofing  slate  imported  went  mostly 
to  Ontario  and  Quebec;  the  school  slates 
to  the  same  provinces;  the  mantels  to  Nova 
Scotia,  Manitoba  and  New  Brunswick; 
pencils  to  Ontario  and  Quebec,  and  other 
manufactures  of  slate  principally  to  the 
same  provinces. 


Export  Trade  in  Slate 

During  the  month  of  March  there  wa.s 
sent  from  New  York  $96,536  worth  of  va- 
rious kinds  of  slate,  as  against  $91,889  in 
the  same  month  last  year,  and  $37,622  in 
March,  1897.  For  the  quarter  ending 
March  31st,  1899,  the  exports  from  New 
York  amounted  to  $221,557,  showing  a  de- 
crease of  $7294,  as  compared  with  the  same 
period  last  year,  but  there  is  an  increase 
of  $8253  over  the  first  three  months  of 
1897.  The  slate  exported  from  this  port 
in  March,  1899,  as  compared  with  February 
showed  a  falling  off  in  the  movement  to 
the  United  Kingdom  and  Australasia. 
Among  the  countries  receiving  slate  dur- 
ing the  month  were  the  United  Kingdom, 
$61,909;  Germany,  $21,320;  Belgium,  $3325; 
Denmark,  $2804;  Australasia,  $2450;  India. 
$2065;  Holland,  $920;  and  Africa,  $489.  The 
shipments  of  roofing  slate  to  the  United 
Kingdom  during  March  aggregated  283 
carloads,  equivalent  to  about  14,150 
squares,  chiefly  to  London.  Those  to 
Germany  amounted  to  about  95  carloads, 
or  4750  squares,  mostly  to  Hamburg.  Den- 
mark's receipts  were  principally  roofing 
slate,  while  Belgium  imports  consisted  of 
319  boxes  of  slate  slabs.  About  one-half 
of  Australia's  imports  was  roofing  slate.  A 
small  quantity  of  roofing  slate  was  also 
sent  to  the  West  Indies.  Other  manufac- 
tures of  slate  went  to  Holland,  .Africa, 
Ne\Woundland  and  Norway,  and  of  these 
much  the  larger  part  was  school  slates. 

The  roofing  slates  exported  from  New 
York  to  the  United  Kingdom  in  March 
had  an  average  invoice  value  equivalent  to 
$5.21  per  square,  as  against  $4.41  in  the 
previous  month  and  $5.06  in  January.  The 
shipments  in  March  to  Germany  had  an 
average  value  of  $5.45  per  square,  or  5Sc 
less  than  the  previous  month,  but  as  com- 
pared with  January  there  is  an  increase  of 
$r.45  per  square  in  March.      The  exports 


to  Denmark  had  an  average  value  of  $>^ 
in  March,  against  $4.67  in  January. 


The  several  hundred  employes  of  the 
Chapman  Slate  Company,  at  Chapman 
Quarries,  Pa.,  have  been  notified  of  a  raise 
of  wages  ranging  from  15  to  20  per  cent. 

A  charter  has  been  granted  to  the  Na- 
tional School  Slate  Company,  which  will 
market  the  product  of  the  three  largest 
.school  slate  factories  in  the  world — the 
Hyatt  factory  at  Bangor  and  the  factories 
of  the  American  Slate  Works  and  of  Ed- 
ward L.  Krause,  of  Slatington.  The  of- 
ficers of  the  company  are  E.  L.  Krause, 
president;  J.  S.  Moyer,  treasurer,  and  A. 
N.  Brown,  secretary.  The  business  of  the 
company  will  be  carried  on  at  Bethlehem, 
Pa. 

The  Carbon  Slate  Company  will  operate 
three  new  quarries  at  Slatington,  Pa.,  in 
connection  with  the  two  old  ones,  making 
five  in  all.  employing  from  100  to  200  men. 

The  National  Slate  Company,  of  Beth- 
lehem, has  been  granted  a  charter;  capital 
$5000. 

The  North  Albion  slate  quarry  and  eigh- 
teen acres  of  land,  in  Washington  town- 
ship, Pa.,  has  been  sold  at  pubUc  sale  to 
E.  P.  Buzzard  for  $800. 

The  sheriff  has  sold  the  quarry  and 
property  of  the  Bangor  (Pa.)  Superior 
Slate  Company  to  G.  W.  Mackey,  trustee 
for  the  bondholders  and  first  judgment 
creditors  of  the  company,  for  $25,000. 

The  following  officers  have  been  elected 
by  the  Argyle  Slate  Company,  owners  of 
the  former  Acme  quarry  at  Wind  Gap,  Pa. : 
William  Harding,  Sr.,  president;  G.  W. 
Mackey,  vice-president;  N.  A.  Litchfield, 
secretary;  Conrad  Miller,  treasurer. 

George  Snooks,  Oscar  Wolfe  and  sev- 
eral other  residents  of  Bangor,  Pa.,  have 
leased  the  Danielsville  Slate  Company's 
quarry  and  factory.  Oscar  Wolfe  will  be 
the  manager. 

There  has  been  incorporated  in  Pennsyl- 
vania the  Park  Slate  Company,  of  Wind 
Gap ;  capital,  $5000.  The  incorporators  are 
Fitzgerald,  Speer  &  Co.,  A.  Danville  and 
W.  H.  Budge,  of  Pen  Argyl;  J.  E.  Stofflet 
and  John  S.  Roimg,  of  Wind  Gap. 

A  cave-in  at  the  Pen  Argyl  Valley  slate 
quarry,  at  Pen  .\rgyl.  Pa.,  killed  three  op- 
erators. 


jMonumental  J^ewe 


A  monument  to  tlie  One  Hundred  and 
Fourteenth  Pennsylvania  regiment,  the 
ColHs  Zouaves,  was  dedicated  this  month 
at  Chancellorsville.  Tiie  numunient  is  a 
large  granite  stone,  taken  from  the  quar- 
ries at  Fredericksburg,  Md.  The  base  is 
5  feet  long  and  14  inches  high,  and  the  die 
3x4  feet.  Both  die  and  base  are  rougii 
finished  on  the  margin. 

In  August  a  monument  will  he  erected 
at  Front  Royal,  Va..  to  the  men  of  M<>sby'> 
command,  who  were  hanged  in  the  stroei> 
of  Front  Rdval,  by  order  01  Gen.  Custer. 
The  monument  is  being  made  at  I'.arre,  \'t. 

A  monument  to  the  dea<l  of  Cul.  Kay  ;> 
immunes  will  be  erected  at  Macon,  (ia. 
More  than  Sjooo  have  already  been  raised 
for  the  ])urpcj>e. 

The  Canadian  government  will  ,-[)end 
$.1000  til  t-rcct  monuments  on  the  battle- 
fields at  Burlington  Heights  and  Stony 
Creek. 

The  st.itue  ni  Gen.  Grant,  which  wa<  un- 
veiled in  I'airmount  Park,  I'liiladelphia, 
is  the  work  of  Daniel  Chester  French  and 
Fdward  C.  Potter:  the  former  being  the 
sculptor  of  the  figure  and  the  latter  of  the 
horse.  The  artists  chose  for  their  motif 
a  moment  when  (irant  was  surveying  a 
battlefield  from  an  eminence.  The  statue 
is  of  heroic  size  and  is  cast  in  bronze.  The 
pedestal  is  5  feet  6  inches  by  12  feet  6 
inches,  and  is  made  of  Pink  Jonesboro 
granite.  Ii  is  supported  by  a  step  sur- 
rounding the  molded  base  of  the  monu- 
ment. 

The  monument  to  be  erected  in  honor  of 
the  Hu(ls(jn  County.  X.  J.,  soldiers  and 
sailors  will  be  erected  in  the  main  pathway 
in  front  of  the  City  Hall  at  Jersey  City. 

A  handsome  ntonunient  for  Santiago.  la., 
has  been  completed  at  the  Luverne  (  Minn.  I 
Stone  and  Marble  Works,  by  James 
Home.  All  of  the  stone  wa>  taken  from 
the  (|uarries  in  I.uverne. 

The  Masons  will  erect  a  handsome  mon- 
ument in  Lakeview  Cemetery  to  the  mem- 
ory of    Past   Grand    High   Priest  John   L. 


Lewis,  of  Penn  Yan.    James  Ten  Eyck,  of 
.Albany,  is  chairman  of  the  committee. 

The  Bernard  E.  Bee  Chapter  of  the 
United  Daughters  of  the  Confederacy  will 
erect  a  handsome  monument.  40  feet  in 
height,  to  the  Confederate  dead  at  Travis 
Park,  San  Antonio,  Texas. 

Fargo,  X.  D.,  is  raising  money  for  a 
monument  to  its  soldiers,  who  have  died 
in  the  Philippines. 

C.  H.  Moore  &  Co.,  of  Montpelier,  Vt.. 
have  shipped  a  soldiers'  monument  to  Sal- 
amanca. X.  V.  It  has  a  12-foot  base  and 
is  over  100  feet  in  height,  being  surmounted 
by  a  statue  <.>f  a  soldier  at  "parade  rest." 

Pittsburg.  Kans.,  will  erect  a  monimient 
in  honor  of  the  Kansans,  who  died  during 
the  recent  war. 

The  monument  to  the  North  Carolina 
Confederate  dead  in  Stonewall  Cemetery, 
at  Winchester,  \'a.,  will  be  unveiled  in 
September. 

A  bronze  statue  is  to  be  placed  over  the 
grave  of  Jelterson  Davis,  in  Hollywood 
Cemetery.  Richiuond. 

W  atertown,  S.  D.,  is  raising  a  fund  for 
the  erection  of  a  monument  to  its  soldiers 
who  lost  their  lives  in  the  Philippines. 

.\  monument  to  Gen.  Lafayette  is  in 
cour.se  of  erection  on  the  Brandywine  bat- 
tlefield. It  will  be  ;8  feet  high  and  28 
feet  square  at  the  base,  and  will  be  made  of 
Brandywine  Granite. 

W.  G.  Potter  &  Son.,  of  Geneva,  N,  Y., 
are  erecting  a  granite  monument  40  feet 
high,  12  feet  8  inches  square  at  the  base, 
in  Oneida  county,  for  a  wealthy  family 
from  Chicago. 

John  G.  Hammer,  of  W'illiamsport,  Pa., 
has  received  the  contract  for  a  monument 
of  Concord  grey  granite,  to  be  erected  in 
that  city,  in  honor  of  Chaplain  Rick. 

Daniel  C.  French,  the  noted  X^ew  York 
sculptor,  is  modeling  a  statue  of  e.\-Gov. 
J.  S.  Pillsbury,  of  Minnesota.  It  will  be 
erected  in  front  of  the  University  at  Min- 
neapolis. 

A  movement  is  on  foot  to  raise  money 
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from  the  Sunday-schools  all  over  the  coun- 
try for  a  monument  over  the  grave  of  John 
R.  Morris,  the  veteran  Sunday-school 
worker  of  Brooklyn,  who  died  a  few 
months  ago. 

C.  J.  Crosby  has  purchased  a  half  in- 
terest in  the  marble  and  monument  busi- 
ness of  Andrew  Hynne,  321  Jay  street,  La- 
Crosse,  Wis. 

Unknown  parties  entered  the  marble  and 
granite  yard  of  James  Wentz  at  Center- 
port,  Pa.,  and  poured  a  dark  lubricating  oil 
over  all  of  the  tombstones  and  monuments 
The  damage  is  $1800  to  $2000. 

The  monument  just  dedicated  by  Ken- 
tucky, at  Chickamauga  Park,  occupies  one 
of  the  choicest  sites  in  the  park  and  is 
worthy  of  special  note  from  the  fact  that  it 
is  the  first  monument  erected  in  this  coun- 
try to  the  memory  of  both  Confederate  and 
Union  soldiers  from  the  same  State.  The 
monument  is  a  magnificent  shaft  of  gran- 
ite, surmounted  by  a  bronze  globe,  resting 
on  cannons  pointing  outward,  and,  stand- 
ing over  all.  a  bronze  statue  of  the  goddess 
of  war.  with  a  high-lifted  sword  in  one 
hand  and  a  torch  in  the  other,  pointing 
downward. 

The  Ontario  (Canada)  Historical  Soci- 
ety is  raising  a  fund  for  the  erection  of  a 
monument  at  Niagara,  to  the  memory  of 
I^aura  Secord.  the  Canadian  heroine,  who. 
after  the  battle  of  Stony  Creek,  escaped 
from  Indian  captors  and  walked  twenty 
miles,  ten  of  which  were  through  the  ene- 
mies lines,  to  warn  Lieut.  Fitzgibbon  of  an 
intended  midnight  attack  by  the  Americans. 

The  Wisconsin  Legislature  has  appropri- 
ated $5000  for  a  monument  to  be  erected 
in  Lancaster  to  fittingly  mark  the  last 
resting  place  of  Nelson  Dewey,  the  first 
governor  of  Wisconsin.  Gov.  Scofield. 
Senator  Baxter  and  Assemblyman  McDon- 
ald are  a  committee  to  direct  and  control 
the  erection  of  the  monument. 

The  Newcastle  (Ind. )  Marble  Company 
is  erecting  a  handsome  monument  at  Mid- 
dletown,  Ind..  over  the  grave  of  Monroe 
Strickler. 

The  design  of  Caspar  Buberl.  the  New 
York  sculptor,  has  been  accepted  for  the 
statue  of  Admiral  Scnmies.  to  be  erected  at 
Mobile.  The  statue  will  be  in  bronze, 
eight  feet  in  height,  mounted  rm  a  granite 
pedestal,  thirteen  feet   in  height. 

Mr.  F.  W.  Rejahl,  of  Belle  Plaine.  Ohio, 
has  been  awarded  the  contract  lor  the  sol- 


diers' monument  to  be  erected  at  that 
place.  The  base  will  be  of  Barre  granite 
and  the  figure  of  Bedford  stone. 

A.  R.  Robertson,  of  Athens,  Ga.,  has 
been  given  the  contract  for  a  handsome 
monument  to  the  late  Rev.  Charles  W. 
Lane,  of  that  city. 

The  Catholic  Knights,  of  Columbus,  O., 
are  raising  funds  for  a  handsome  monu- 
ment to  be  erected  over  the  grave  of  the 
late  Bishop  Watterson. 

The  plans  of  Architect  D.  H.  Burnham, 
of  Chicago,  have  been  accepted  by  Z.  G. 
Simmons  for  the  soldiers*  monument  he 
will  erect  at  Kenosha,  Wis.  The  monu- 
ment will  be  61  feet  high  and  will  be  built 
on  a  circular  granite  terrace  four  feet  above 
the  park  level  and  ornamented  with  eight 
buttresses,  on  which  are  placed  granite 
cannon.  The  shaft  is  fiuted  granite  and  is 
thirty-six  feet  high,  surmounted  by  a  Co- 
rinthian capital,  on  which  stands  a  ball, 
crowned  by  a  figure  of  "Winged  Victory." 
The  monument  will  be  erected  in  Central 
park,  near  the  public  library,  and  not  on 
the  lot  purchased  originally  for  a  monu- 
ment site.  Mr.  Simmons  estimates  the 
cost  at  $1.3.000. 

James  H.  Barnes,  of  Binghamton,  N.  Y., 
has  been  awarded  the  contract  for  a  monu- 
ment to  be  erected  over  the  grave  of  the 
late  State  Senator  Edmund  H.  O'Connor. 
It  will  be  in  the  form  of  a  sarcophagus. 

The  design  of  Henry  T.  Plasschacrt,  the 
Philadelphia  sculptor,  has  been  accepted 
for  the  monument  to  Americanism  to  be 
erected  at  Allentown,  Pa.  The  principal 
group  will  consist  of  a  Union  and  a  Con- 
federate soldier,  standing  on  guard  beneath 
a  half-furled  American  flag.  Below  the 
pair  will  appear  the  words:  "One  Flag, 
One  Country."  Above  that  group  are  four 
bas-reliefs  on  the  side  of  the  monument, 
one  representing  a  cavalry  charge,  one  a 
marine  view  showing  the  battle  between 
the  Alabama  and  the  Kearsarge,  one  show- 
ing the  review  of  the  Union  troops  by 
President  Lincoln,  and  one  containing  the 
emancipation  proclamation.  On  the  four 
corners  are  heroic  figures  of  a  sailor,  a 
cavalryman,  an  artilleryman,  and  an  in- 
fantryman in  the  Regular  Army,  while  at 
the  top  of  the  great,  tall  shaft  stands  a 
statue  (if  Columbia. 

Codington  county,  S.  D  ..  will  erect  a 
monument  to  Lieut.  Adams,  who  was 
killed  in  the  Philippines. 
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By  a  vntc  of  the  representative  o  tizens, 
ilie  city  of  Battle  Creek.  Mich.,  lias  decid- 
ed to  ertit  a  $iocXM  suMier.s'  nioiMiment  in 
.MonuuKMital  Si|tiare.  that  city.  Suitable 
<KM|4n<i  arc  asked  fr(»iii  artists  and  nionu- 
nuiHal  liTni.*;.  Address  F.  J.  KelUigg, 
Getieral  Secretary  nf  the  National  Volun- 
tcir  Re.scTve  of  the  State  of  Michigan,  no 
E.  Main  Strc-tt.  Battle  Creek,  .\lieh. 

R(ime.  N.  Y..  has  raised  a  fund  fur  the 
purchase  of  a  statue  for  the  soUliers'  moii- 
unient. 

Tetim-ssft-  will  erect  a  statue  to  Sam 
Davis,  a  CmiJederate  spy.  who  was  hanged, 
after  rcfusiriK'  pardon,  if  he  would  betray 
his  friend. 

The  Illinois  niununients  at  Chickamauga 
park  will  Ire  dedicated  on  November  ijd, 
^4th  and  25th.  the  anniversaries  of  the  bat- 
tles 111  Orchard  Knob.  Lookout  Mountain 
and  MissioTi  Ridiii'.  The  moniinieiits  cost 
aluun  $50,000. 

The  John  Bali  post.  G.  A.  R..  has  se- 
cureil  a  number  of  headstones  for  the  un- 
marked graves  of  soldiers  in  the  cemeteries 
at  Winona.  Minn.,  Trempealeau,  Wis.,  an<l 
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Minnciska,  Minn.    They  were  cut  at  West 

Stockhridge.  Mass. 

.\  monununt  will  he  erected  in  Jackson 
park.  Chicago,  to  the  late  Simon  Pokagon. 
chief  of  the  Pottawatomies.  It  will  consist 
of  a  statue  of  Pokagon  in  chieftain's  attire 
and  there  will  be  four  bas-reliefs  represent- 
ing events  in  the  history  of  the  Indian  days 
of  eariy  Chicago. 
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Henry  P.  Ricger,  of  Baltimore,  has  de- 
signed a  monument  to  be  erected  in  the 
Naval  Cemetery  at  Annapolis,  in  honor  of 
James  Pinkney,  colored,  wiio  lost  his  life 
on  the  battleship  Maine.  The  monument 
will  be  of  marble,  17  feet  high,  with  a  gran- 
ite base. 

The  Daughters  of  the  Confederacy  will 
erect  a  monument  over  the  luiknown  Con- 
federate dead  in  the  cemetery  at  German- 
town,  Pa.  There  are  224  Confederate  dead 
buried  in  this  cemetery.  Mrs.  J.  T.  Hal- 
sey  is  the  president  of  the  Gen.  Dabney  H. 
Maury  Chapter,  which  ha^  the  matter  in 
charge. 

.A  monument  oi  Paul  Hamilton  Ilayne, 
the  Sf)uthern  poet,  is  t<>  be  erected  at  Au- 
gusta. Ga.  Congressman  Fleming  is  sec- 
retary of  the  association  in  charge. 

The  Baltimore  Chapter  of  the  Daughters 
of  the  Confederacy  have  been  granted  per- 
mission to  erect  a  monument  to  the  Con- 
federate dead  in  Drui<l  Hill  Park,  Balti- 
more. 

Northampton  County.  Pa.,  will  erect  a 
$14,000  monument  to  its  dead  soldiers  and 
sailors. 

Duboisc  Cotmty,  hid.,  is  trying  to  erect 
a  $5000  monument  over  the  grave  of  Jesse 
Stork,  at  Holland:  Stork  being,  it  is 
claimed,  the  first  Indiana  >oldier  killed  in 
the   Cubar  war. 

The  FretU-ricksHurg  (\'a.)  Mommient 
.A";sf)ciation  has  expended  $15,000  on  the 
monument  to  .Mary  Washington,  mother 
of  the  tirst  presidi-nt,  and  only  $5000  is 
necessary  to  complete  the  work. 

Stoughton,  Ma.ss.,  will  erect  a  stone 
monument  on  the  site  of  the  lirst  house 
erected  in  that  towti. 

The  citizens  of  Wrmont  have  started  a 
movement  for  the  erection  of  a  statue  to 
.Admiral  Dewey,  opposite  that  of  Fthan 
Alien  at  the  entrance  of  the  state  house  in 
Montpelier. 

North  Brewer,  Me.,  is  raising  money  for 
a  soldiers'  monument. 

\\'ilson  MacDunough  has  been  commis- 
sioned to  prepare  a  life-size  bronze  of  Ed- 
gar .\llen  Poe.  It  will  be  moinued  near 
Poc"s  home  in  Bronx  Park.  X.  V.  .\lr. 
MacDonough  has  al<o  coni])leted  a  l.>ronze 
bu.<t  of  Thomas  Paine.  This  will  be  i)laced 
in  po>iition  on  May  30th  on  the  monument 
which  marks  Paine's  grave  in  New  Ro- 
chclle. 

All  of  the  children  in  the  schools  of  Mis- 


sissippi have  contributed  to  a  monument 
to  be  erected  in  honor  of  Irwin  Russel,  the 
young  Mississippi  poet. 

It  is  expected  that  the  statue  of  Glad- 
stone, made  by  Mr.  Adams-.Acton,  will  be 
ready  for  unveiling  at  Blackburn,  England, 
on  November  ist.  It  is  a  pure  white  Car- 
rara marble,  10  feet  high.  The  pedestal 
will  be  of  red  Peterhead  granite.  20  feet  in 
height. 

George  J.  Zolnay,  the  New  York  sculp- 
tor, has  modeled  a  tablet  5  feet  long  and  3 
feet  wide  in  memory  of  Miss  Winnie  Davis, 
The  tablet  will  be  cast  in  bronze  by  the 
Henry  Bonnard  Co.,  and  be  placed  on  the 
walls  of  St.  Paul's  Protestant  Episcopal 
church  in  Richmond,  Va.,  and  is  the  gift  of 
.Ambrose  .\.  Maginnis,  of  New  Orleans. 


Lichen  on  Stone  Buildin];^ 

The  green  or  black  covering  which 
forms  on  light-colored  stone  after  some 
time,  has  been  found  by  Dr.  Frunling  to 
be  a  lichen,  and  if  once  developed  is  hard 
to  remove.  Its  formation,  however,  may 
be  prevented  by  painting  the  stones  with 
a  diluted  sulphide  of  potassium  solution 
at  intervals  of  one  year.  I.eitzmann  has 
attempted  to  wash  otT  the  houses  with  hy- 
drochloric acid  and  foun<l  that  this  was 
effective  for  three  to  six  vears. 


Road  Machinery  Wanted* 

.Anderson  County,  Tcnn.,  will  purchase  a 
stone-crusher. 

The  council  of  Claysville.  Pa.,  is  con- 
sidering the  purchase  of  road  machinery. 

Jasper.  Ind..  will  purchase  a  road 
scrai)er. 

Craston.  R.  I.,  will  purchase  a  road 
roller. 

John  Clark,  Elwood,  Johnsr>ti  and  Sant 
Hull,  of  Liberty.  Ind..  have  been  ap- 
I)ointed  a  committee  to  purchase  a  stone 
crusher. 

■  ♦  « 

The  Brownell  Construction  Company,  of 
Chicago,  has  been  awarded  the  contract  of 
constructing  forty-two  miles  of  stone  road 
in  Lake  County.  Ind.,  its  bid  being  $167.- 
.=;oo. 

Nelson  D.  Hodgins.  of  Marquette.  Wis., 
has  been  awarded  the  contract  for  broken 
stone  for  the  government  breakwater  at 
that  place. 
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Limes  and  Cements 


Grain  Elevators  Built  of  Cement. 

A  dispatch  from  Duluth.  Minn.,  says: 
It  is  probable  that  this  city  will  soon  liave 
the  largest  grain  elevator  in  the  world, 
with  a  storage  capacity  of  3.600.000  hush- 
els  under  one  roof.  Not  only  is  this  new 
structure  to  be  notable  for  its  size,  but  it  is 
also  to  be  on  a  plan  new  to  America.  The 
banks  of  the  Danube  in  Koumania  are  dot 
ted  here  and  there  with  grain  elevators  01 
small  size  built  of  concrete.  The  Peavcy 
Grain  Company,  the  largest  handler  of 
grain  in  the  world,  has  been  investigating 
the  system  and  has  decided  to  utilize  it  in 
its  new  elevator  in  this  city.  The  Peavey 
company  now  has  more  grain  storage  than 
any  other  concern  in  existence  and  is  add- 
ing to  it  every  year.  It  has  in  operation 
here  elevators  of  wood  that  will  hold  about 
7.000.000  bushels,  has  the  same  capacity  at 
Minneapoli>.  and  3.000.000  at  Chicago,  be- 
sides some  9.000.000  bushels  more  at  Kan- 
sas City.  Omaha  and  other  center-,  of  tin- 
West.  Hesides  it  has  in  operation  abmit 
500  country  elevators  of  an  average  capac- 
ity of  40.000  bushels,  making  a  total  cai)ac- 
ity.  both  terminal  and  country,  of  about 
45.000.000  bushels.  .Ml  this  is  the  growth 
«>f  less  tiian  ten  years,  and  almost  entirely 
the  individual  work  of  one  man.  Frank  H. 
Peavey.  of  Minneapolis,  who  is  still  a 
yf)Ung  man. 

Mr.  I'eavey  has  been  investigating  the 
system  of  Roumania,  and  has  been  si> 
nmch  impressed  that  it  is  to  hv  a<lopted 
here.  These  strnctur«.-.s  cnst  considerably 
more  than  wood.  Probably  in  the  eleva- 
tor to  be  built  the  difterence  will  be  not 
less  than  $400,000.  but  the  gain  in  in^^ur- 
ance  is  so  great  that  there  i-^  an  aetual  sav- 
ing. In-iurance  in  wood  hou^e-.  is  about 
I'i;  per  cent.,  and  it  is  inipo>sible  to  buihl 
structures  over  a  certain  size,  as  no  insur- 
ance concerns  in  the  world  will  carry  tlu 
tremendous  risks  aggregated  under  one 
roof  when  that  roof  cover.s  millions  of 
hu-ilwl^  0/  wheat.       In  structures  built  of 


concrete  and  roofed  with  steel  or  tiles  there 
need  be  no  insurance,  and  the  elevator 
owner  can  get  an  additional  profit,  or  if  it 
is  decided  to  carry  policies  they  can  be  had 
in  plenty  at  Vi  of  i  per  cent.  Steel  ele- 
vators, such  as  that  of  the  Great  Northern 
road  at  BufTah^.  have  the  same  advantage 
in  point  of  insurance  as  those  of  concrete, 
but  they  are  much  more  costly,  and  there 
is  danger  that  the  grain  will  sweat  in  the 
bins  and  be  ruined  thereby.  The  con- 
tract was  let  last  week  for  steel  and  the 
erection  of  the  Great  Northern's  elevator 
here,  with  a  capacity  of  3.000,000  bushels, 
and  the  contract  price  was  $800,000.  Thii 
is  not  including  foundations,  machinery, 
dock>  and  many  other  items.  Wood 
houses  of  the  same  capacity  might  be  con- 
structed entire  fr)r  $^kx).ooo. 

The  Peavey  elevator's  floor  plan  wiil  be 
that  «if  a  great  honeycond).  and  additional 
ca])acity  can  be  given,  as  the  bee  adds  to 
the  cai)acity  of  its  cond).  by  putting  on 
more  cells.  These  cells  will  be  built  to  a 
height  of  some  seventy  feet,  tunnels  built 
under  them  to  transfer  the  contents,  and 
a  roof  put  over  of  tile  or  metal.  The  con- 
crete is  in  the  form  of  slabs  of  Portland 
land  cement.  The  slabs  arc  erected  to  the 
reiiuired  height  and  the  house  is  ready  to 
receive  its  content,^.  The  cement  elevator 
may  be  built  of  any  desired  length  or  width 
to  tit  atiy  ground,  and  can  be  added  to 
with  easf.  It  can  not  burn,  and  grain  can 
be  kept  therein  with  greater  safety  from 
heating  than  in  wooden  or  steel  elevators. 

"We  are  aiming  to  secure  the  very  best 
and  most  advanced  metlu)d  of  grain  han* 
tiling  in  this  house."  said  Mr.  Peavey.  in 
speaking  of  his  plan,  "and  if  the  cement 
tievator  proves  the  best.  a>  we  think,  we 
>hall  use  it  ;in<l  have  the  most  up-to-date 
and  coin])Iete  storage  for  grain  in  the 
world.  .\ly  experts  have  been  on  the  Dan- 
ube for  weeks  looking  into  this  system  and 
have  made  exhaustive  reports  thereon. 
l*'.lectrical  experts  are  now  being  consulted 
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on  plans  for  operating  the  entire  system, 
at  Duluth,  12,000,000  bushels,  by  electricity 
derived  from  some  central  plant.  The 
most  distant  of  these  houses  will  be  five 
miles  apart.  The  old  plan  of  operating 
an  entire  elevator  by  one  steam  engine  will 
be  thrown  aside  with  us  and  electric  nio.- 
tors  set  where  they  will  be  needed.  Each 
leg,  each  belt,  each  platform,  etc.,  will  be 
run  by  an  independent  motor,  and  the  cost 
of  power  will  be  greatly  reduced  in  conse- 
quence." 

■  ♦  ■ 

Foreign  Cement  Trades  Market 

Report 

April,  1899. 

The  cement  trade  in  the  United  King- 
dom and  on  the  Continent  continues  in  a 
most  active  condition.  Prospects  point 
to  demand  continuing  to  outrun  produc- 
tion during  the  present  year. 

The  English  mills  are  fully  booked  with 
orders  for  the  home  trade,  many  experienc- 
ing a  difficulty  in  supplying  the  most  urg- 
ent re(iuirements  of  their  customers.  Prices 
in  sacks  rule  2s.  6d.  to  5s  per  ton  higher, 
and  in  many  parts  of  the  country  there  is 
extreme  difficulty  in  securing  adequate  sup- 
plies of  cement  for  current  building  jobs. 
The  abnormal  consumption  on  public 
work.!!,  activity  in  the  building  trade,  and 
the  general  healthy  tone  of  the  Export 
Trade,  arc  strong  factors  in  the  present  po- 
sition. 

Imports  of  cements  from  the  Continent 
to  the  United  Kingdom  continue,  but  are 
somewhat  checked  by  the  advanced  prices 
now  asked  by  the  German  and  Belgian 
works. 

For  export,  the  Thames  and  .Medway 
works  are  well  supplied  with  forward  con- 
tracts at  full  rates.  The  vohinie  of  ex- 
port trade  for  the  first  three  months  of 
the  year  wa-;  rather  below  normal,  viz., 
77/Jy<^  toii-i.  as  compared  with  84.356  tons 
in  i8(>*<.  I-^xchiding.  however,  the  United 
States  (to  which  export^  from  Great  Brit- 
ain have  fallen  from  January-March,  1898, 
9072  tons,  to  January- March,  i8</j.  1913 
tons),  consumption  in  foreign  markets  has 
improved — South  .Xnicrica.  India  and 
South  .Africa  bought  freely  of  late. 

We  quote  as  follows: 

First-class  brands,  fis.  9d.  to  7s.  6(1.  per 
biirrel  f.o.b.  London. 

Good  merchantable  brands.  6s.  Od.  to  6s. 
Qd.  per  barrel  J.o.b.   London. 


In  Germany  the  cement  works  are  all 
actively  employed.  Inland  consumption 
(including  adjacent^markets  in  Eastern  Eu- 
rope, such  as  Austria,  Hungary,  etc.)  will 
probably  exceed  the  equivalent  of  10,000,- 
000  barrels  of  180  kilos.  An  advance  on 
last  year's  "domestic"  prices  is  freely  paid 
by  consumers. 

The  production  of  the  mills  in  North, 
Middle  and  South  Germany  is  well  sold 
ahead,  and,  in  fact,  for  any  margin  of  sup- 
ply the  manufacturers  can  command  their 
own  prices.  In  most  cases  the  mills  are 
.selling  reluctantly  for  export,  only  accept- 
ing sufficient  business  to  maintain  their 
foreign  connections,  and  refusing  orders 
from  fresh  customers. 

We  quote  first-class  brand.s,  such  as 
".•\lsen."  'Gennania,"  "Henimoor,"  "Lar- 
gerdorf,"  and  "Karlstadt,"  Ms.  7  to  Ms. 
7.50  f.o.b.  ocean  port. 

In  Belgium  the  mills  are  very  busy.  In- 
land consumption  is  large  and  export  in- 
quiries continue  active. 

The  leading  artificial  cement  works  are 
very  busy,  and  arc  refusing  already  further 
orders  for  1899.  We  quote  "Jossen." 
"Norths,"  and  "Derrick"  6s.  6d.  to  7s. 
f.o.b.  Antwerp. 

The  Natural  Portland  Cement  Works  are 
exceptionally  active,  and  large  orders  for 
shipment  during  the  year  have  been 
booked.  Further  consuTuption  on  public 
work  in  Belgium  will  employ  very  large 
quantities  of  natural  cements,  varj'ing.  ac- 
cording to  estimate,  from  30  to  40  per  cent, 
of  the  total  production.  An  advance  of 
fully  4d.  to  6d  a  barrel  has  been  estab- 
lished, and  prospects  point  to  a  difficulty  in 
supplying  all  export  requirements. 

We  quote  as  follows: 

First-class  brands,  5s.  3d.  to  5s.  gd.,  f.o.b. 
.\ntwerp. 

Second-class  brands  5s.  od.  to  Ss.  3d., 
f.o.b.  -Antwerp. 

In  submitting  the.se  quotations,  we  again 
express  a  word  of  warning  against  offers 
by  unscrupulous  suppliers  of  ostensibly 
first-class  qualities,  but  which  in  reality  are 
too  often  of  lower  grade  than  named.  We 
are  always  willing  to  give  information  as 
to  rcliaijle  sources  (jf  supply. 

In  conclusion,  the  general  position  shows 
that  increased. prices  have  not  checked  con- 
sumption, and  that  the  manufacturers  oc- 
cupy as  strong  a  pijsition  to-day  as  in  the 
summer  of  last  vear.      In  the  natural  order 
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of  thingn.  supply  will  eventually  overtake 
demand,  but  the  visible  consumption  for 
the  next  two  years  indicates  a  continued 
healthy  tone,  and  a  firm  maintenance  of 
prices. 

It  is  noteworthy  that  many  of  the  more 
important  works  in  Great  Britain  and  on 
the  Continent  are  turninK  their  attention  to 
improved  methods  of  manufacture,  espe- 
cially in  the  direction  of  economy  in  burn- 
ing, etc.  No  doubt,  ultimately,  a  neces- 
sity will  show  itself  for  cheaper  methods  of 
manufacture,  and  it  is  encouraging  to  sec 
the  English  trade  generally  alive  to  antic- 
ipating events  and  directing  its  attention 
to  more  economical  but  at  the  .same  time 
equally  effective  methods  of  production. 
Having  a  large  experience  ourselves  of  the 
different  methods  of  manufacture  adopted 
on  the  Continent  and  in  the  United  States, 
we  welcome  communications  from  cement 
makers  who  are  interested  in  this  subject. 
TULLOCH  &  CO.. 
4,  Fenchurch  .\ venue.  London.  E.  C. 

The  suit  of  the  Marblebead  Lime  Com- 
pany against  the  Lakeside  &  Marblebead 
Railway  Company,  has  been  dismissed  at 
Pi>rt  Clinton.  Ohio.  The  plaintiff  com- 
l>any  sought  to  recover  damages  for  al- 
leged (liscrimiiiation  in  freight  charges  on 
9,?7  cars  of  lime,  the  amount  involved  be- 
ing $24,000.  The  action  was  dismissed  for 
the  reason  that  it  was  brought  to  collect 
peiialtie-;  under  the  statutes  and  should 
have  been  brought  in  the  name  of  the  State 
by  the  prosecuting  attorney. 

The  lime  fjuarries  at  .Mencunonee.  Wis., 
will,  it  is  reported,  begin  o])».Tations  again, 
after  being  shut  down  for  some  time. 

The  White  Lime  Com])any.  which  will 
make  lime  at  I'fjsteria.  Ohio.  lia<  been  in- 
corjjorated.  The  incorporators  are:  W.  S. 
SutlifFe.  formerly  ■secretary  of  tiu-  Ohio 
Lime  Company.  Toledo:  C.  K.  Palmer, 
general  manager  of  the  Dewey  Stave 
Company.  Ohio  and  .Michigan:  .\.  l-'mer- 
ine.  president  of  the  First  National  bank; 
W.  .\.  Jone-i  and  M.  C.  Briggs.  The  cap- 
ital stock  will  be  $100,000.  and  it  i<  ex- 
pected that  one-fourth  of  this  will  be  ex- 
pended before  the  plant  will  be  in  -hape 
for  work  to  commence. 

The  Stnrgis  Lime  Co..  of  Pierre.  S.  D.. 
has  beeri  incorporated.  Cai>ital.  $5000. 
Incorporators:  (jeorge  11.  Ifaitbrink.  Mary 
Pttrris.  A.   B.  Edwards. 


The  Petoskcy  Lime  Company,  of  De- 
troit. Mich.,  has  changed  its  name  to  the 
Bay  Shore  Lime  Company. 

The  Peerless  Portland  Cement  Company, 
of  Union  City.  Mich.,  has  been  granted  a 
commission  for  the  exclusive  manufacture 
of  its  cement  in  Mexico. 

The  Johannes  Lime  and  Cement  Com- 
pany, of  St.  Louis,  has  increased  its  cap- 
ital stock  from  $17,000  to  $75,000. 

A  Portland  cement  company  from  Mich- 
igan will  erect  a  $ioo.coo  plant,  with  a  ca- 
pacity of  2000  barrels  a  day,  at  lola,  Kans. 
The  town  tlonates  one  gas  well  to  the  com- 
pany. 

The  Point  lime  kilns  at  Port  Clinton, 
Ohio,  have  started  burning,  after  being  idle 
for  four  years. 

The  Cook  &  Brown  Lime  Company, 
consisting  of  Ossian  Cook,  president;  F. 
B.  Carter,  vice-president:  F.  E.  Waitc,  sec- 
retary: and  R.  C.  Brown,  treasurer,  have 
voluntarily  increased  the  wages  of  their 
employes  10  per  cent.,  the  increase  affect- 
ing 600  men  in  the  kilns  at  Oshkosh.  Clif- 
ton. Grimms.  Brillion.  Hayten,  Eden  and 
Hamilton,  Wis. 

The  .Ash  Grove  (Mo.)  Lime  Works  re- 
cently made  one  shipment  of  sixty  carloads 
of  lime  to  a  single  firm  in  Omaha,  Neb. 

The  lime  and  stone  plant  of  Harris  & 
Bucjuo.  at  Erin.  Tenn..  including  100  acres 
of  land  and  a  nund)er  of  tenements,  was 
disjiosed  of  at  chancellor's  .sale,  to  V.  R. 
Harris,  lor  S16.000. 

There  is  ,1  prospect  that  a  Pennsylvania 
syndicate  will  open  limestone  quarries  in 
Virginia,  along  the  lines  of  the  Norfolk  & 
Western  railway. 

The  plant  of  the  Manjuette  Portland 
Cement  Company,  at  Deer  Park.  III.,  will 
be  doubled  in  capacity  from  250  to  500 
barrels  a  day.  The  first  shipment  of  Port- 
land cement  from  the  mills  »)f  Illinois  was 
made  several   weeks  ago. 


Topeka.  Kas. — It  is  said  that  $1,300,000 
will  be  expen<Ie<l  by  the  Santa  Fe  Co.  in 
improvements  during  the  present  year. 
.\bout  $i.oco.oco  of  this  amount  will  go 
into  the  tracks  and  $500,000  in  grading, 
masonry  and  bridge  work. 

Washington.  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Com- 
missioner- of  the  District  of  Colund^ia  un- 
til May  27  for  the  construction  of  a  bridge 
acT^\s^  Piuey  Branch  in  Kock  Creek  Park. 
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Contracts  and  Building 


Government  Work 

Scaled  v>roposals  for  Harljor  of  Refuse, 
Milwaukee  Bay,  Wis.,  breakwater  con- 
struction; Racine,  Harbor,  Wis.,  crib  pier, 
breakwater,  removal  of  old  pier,  and 
dredjfinp:  Kenosha  Harbor.  Wis.,  pile  and 
crib  piers,  crib  l)reakwater,  renn)val  of  old 
pier,  and  dredging,  will  be  received  at  the 
U.  S.  Engineer's  (Irtice,  Milwaukee,  Wis., 
up  to  noon.  May  23.  J.  G.  Warren,  cap- 
tain, engineers. 

Sealetl  i>roposals  will  be  received  at  the 
ofttce  of  the  Supervising  .Architect,  Wa.sh- 
itigton,  up  to  ut)on.  May  22,  for  the  marble 
and  slate  work  for  the  main  building  at 
the  U.  S.  Immigrant  Station,  Ellis  Island, 
New  York  Harbor.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  Boring 
&  Tilton,  ,^J  Broadway.  New  York  City. 

Proposals  will  be  received  at  the  bureau 
of  yards  and  docks,  Washington,  until 
June  10,  lor  the  construction  of  a  steam 
engineering  shop  and  boiler  house  at  the 
Pugct  Sound  naval  station,  Bremerton, 
Wash,  Plans,  specifications,  and  forms  of 
proposals  can  be  obtained  on  application 
to  the  bureau,  or  t<i  the  commandant  of 
the  naval  station,  Brcuierton.  Mordeciu 
T.   Endicott,  Chief  of  Bureau. 

Sealed  proposals  will  be  received  at  the 
U.  S.  Engineer  Oflice,  Rock  Island,  111., 
up  to  noon.  May  .11,  for  construction  of 
dams  and  shore  i)rotection  brtween  Wi- 
nona. Minn.,  and  La  Crosse,  Wis.:  Lan- 
sing. Iowa.  an<l  Cassville,  Wis.;  Cassville, 
Wis.,  and  Dubuque,  Iowa;  Dubu(|ue  and 
Le  Claire,  Iowa;  Rock  Island  and  New 
Boston,  111.;  New  Boston,  111.,  and  Bur- 
lington, Iowa:  Burlington  and  Montrose, 
Iowa;  Keokuk.  Iowa,  and  Quincy,  III.: 
Quincy,  III.,  and  Savcrton,  Mo.;  Hamburg. 
III.,  and  mouth  of  Illinois  River:  for  con- 
struction of  Uvees  between  Flint  creek  and 
Iowa  River,  Iowa,  and  for  dredging  in 
Quincy  bay.  III.  For  information  apply  to 
C.  McD.  Townsend,  Captain  Engineers. 

Propo.sals  for  furnishing  Portland  cc- 
mein  at  Lock  So.  5.  Green  River.  Kv.,  will 


be  received  at  the  U.  S.  Engineer's  office, 
Louisville,  Ky.,  until  noon.  May  22. 
George  -A.  Zinn,  Captain,  Engineers. 

Proposals  for  e.xcaving  rock  in  St.  Law- 
rence River.  N.  Y..  will  be  received  at  the 
U.  S.  Engineer's  Office.  Oswego.  N.  Y., 
until  noon.  May  21.  Information  fur- 
nished upon  application.  Graham  D.  Fitch. 
Captain,  Engineers. 

Propo.sals  for  improving  Bayou  Plaque- 
mine.  La.,  will  be  received  at  the  U.  S.  En- 
gineer's Office.  Custom  House.  New  Or- 
leans. La.,  up  to  noon,  June  8.  Informa- 
tion furnished  on  application.  James  B. 
Quinn,  Major.  Engineers. 

Propo.sals  for  building  a  brick  store- 
house at  North  Point.  Md..  will  be  re- 
ceived at  the  U.  S.  Engineer's  Office.  812 
St.  Paul  street,  Baltimore,  until  noon. 
May  25.     Col.  Peter  C.  Haines. 

Proposals  for  delivering  60.000  tons, 
more  or  less,  of  stone  in  place  in  jetties 
at  mouth  of  St,  John's  River.  Fla.,  will  be 
received  at  the  U.  S.  Engineer's  Office, 
St.  Augustine.  Fla.,  until  May  ^l.  Infor- 
mation furnished  on  application.  W.  H. 
H.  Benyaurd,  Lieut.  Col.  Engineers. 

Proposals  for  excavation  and  removal 
of  Man-of-war  Rock.  East  iMver,  New- 
York  Harbor,  will  be  received  at  the  U.  S. 
Engineer's  Office,  .Army  Building.  New- 
York  City,  until  June  3.  Information  fur- 
nished on  application.  H.  M.  .Adams. 
Major.  Engineers. 


Hotels,  Theatres,  Depots,  Gwnty 
Buildingfs,  etc 

Albany.  Ore. — Workmen  are  tearing 
down  the  court  house  preparatory  to  re- 
building it  in  a  modern  style  at  a  cost  of 
$15,000. 

Charleston,  W.  Va. — Bids  will  be  re- 
ceived June  15  for  S()0.ooo  annex  to  the 
State  Capitol.  Harrison  Albridgc,  Charles- 
ton, architect. 

Chester.  Pa. — E.\-Mayor  Black  is  pre- 
paring to  build  a  $100,000  opera  house  at 
Sixth  and   .Market  streets. 
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The  Very  Fact  that. 


2^500  Rock  Drills 


have  been  made  and  sold  by  this  Company 
carries  with  it  the  assurance  of  long  and 
successful  experience. 

500  a.t  the  Anaconda  Mine&,  Butte,  Mont. 
50  at  the  Homestake,  L^d,  South  Dakota. 
^  14  by  Thamas  A.  Edtson,  Edisun,  N.  J. 

I   THE  "NEW  INGERSOLL" 

%  is  the  embodiment  of  all  that  there  is  g;ood  in 

^  Rock  Drills,  hs  popularity  increases  each  day 


L.  L.  Mtmalag&Sca,  pimio field,  N.  J. 
use  B  Cla^s  "K"  Air  LViniprt-^sor  tacked 
up  on  tlic  wall  Tot  driving  pnfiilimtic 
tool!)  for  IcttrritiK  on  marMc  and  Kr>uite. 
It  U  a  convmicnt  machine  fortnisand 
•.iniiliir  work 


QUARRY 

..BARS.. 


CATALOGUE  No    41, 

ROgC  DRILLS,  CHANNELERS,  Etc. 


CATALOGUE   N<a    3Z. 

AIR    COMPRESSORS    12  standard  Types  and 
'-^'  -- —  many  Special  Patterns. 

CATALOGUE   No    72, 

POHLE    AIR    LIFT    PUMP    water  works. 


Railroads. 


Factories.  Irrifjation,  Etc. 


Kock  Drill  u«icd  Ic  bore  liolc*  in  (traniii 
columru.  Siatc  l  a)»iij\,  jWhuny.  \c» 
york. 


THE  INGERSOLL-SERfiEANT  DRILL  CO., 

HAVEMEYER-BUILDING,  NEW  YORK. 
Please  mewion  Stosb.  ViVkC^v  ^tWKu*  Vi  iiA\cT\;\saT4, 
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Chippewa  Falls,  Wis. — Justice  R.  D. 
Marshall,  of  the  State  Supremo  Court,  has 
decided  to  build  a  $20,000  opera  house. 

Ebensburg.  Pa. — Sidney  Heckart.  of 
Pittsburg,  IS  preparing  plans  for  an  edu- 
cational institution  to  be  erected  on  the 
Ohio  River,  between  Findom  and  Baden 
streets,  at  a  cost  of  $100,000.  The  institu- 
tion will  be  conducted  by  the  Sisters  of 
St.  Joseph,  Ebensburg. 

Elwood,  Ind. — A  city  hall  will  be  erected 
at  once  at  a  cost  of  $28,000. 

Erie,  Pa. — Ex-Mayor  Black  is  preparing 
to  build  an  office  and  opera  house  building 
on  Sixth  and  Market  streets.  Estimated 
cost  $100,000. 

Fargo,  N.  D. — Hancock  Bros,  and  E. 
Beeke  are  preparing  plans  for  the  $.30,000 
Society  Building  to  be  erected  by  Sc<»t- 
tish  Rite  Masons. 

Iowa  City,  la. — Bids  will  be  received 
May  24  for  building  a  jail  and  jailor's  resi- 
dence at  Iowa  City.  T.  L.  Crowley, 
county  auditor. 

Knoxville,  Tenn. — Theatre  Manager 
Staub  has  a  plan  on  foot  to  build  a  new 
theatre. 

Lanca.stcr,  ().— The  C.  &  M.  V.  and  the 
C.  H.  V.  &  T.  Ry.  will  build  a  i)as.senger 
station  at  Lanca.stcr.  T.  R.  Scanlon, 
superintendent.  Lancaster. 

Larimie,  Wyo. — The  Union  Pacific  Ry. 
will  erect  a  stone  depot.  50x200  feet. 

Little  Falls.  .Minn. — The  Northern  Pa- 
cific Ry.  will  build  a  new  depot  at  Little 
Falls. 

Marietta.  O. — The  county  commissioners 
of  Washington.  C)..  have  decided  to  Iniihl 
a  new  court  house. 

Marion.  Ind. — B.  F.  Burke  proi)oses  to 
build  a  modern  opera  house. 

Merrill.  Wis.— The  Merrill  Hotel  Com- 
pany has  been  organized  with  a  capita! 
stock  of  $20,000.  \  new  modern  hotel  will 
be  built  during  the  summer.  The  officers 
are:  Mayor  J.  Thielman.  president:  N.  L. 
An.son.  vice-i)resident;  D.  M.  Phinney. 
secretary. 

Martinsville.  \V.  Va. — Wm.  .M.  Clooil- 
rich.  of  Baltimore.  .Md..  has  prej)arc(l  plans 
for  a  stone  theatre  building  to  he  erected 
at  N'artinsville.  W.  V.,  by  Irwin  &  Rich- 
ardson, of  Pitt.sburg.  Estimated  cost.  $25.- 
000. 

Menominee,  .Mich. — Ex-Congressman  S. 
M.  Stephenson,  the  wealthy  lumber  mcr- 
chant.  is  to  give  the  city  of  Menominee  a 


handsome  new  library  building  to  be  built 
at  his  own  expense. 

New  Orleans.  La. — The  council  ^vill  ad- 
vertise for  bids  for  erecting  a  police  jail 
at  Philips  and  Dorgenois  .streets. 

North  Tonawanda,  N.  Y. — The  muni- 
cipal board  proposes  to  build  a  $12,000 
town  hall  and  jail. 

Oil  City.  Pa. — Daniel  J.  Geary  will  pur- 
chase the  old  site  and  will  erect  a  new 
opera  house. 

Owensboro.  Ky. — The  finance  commit- 
tee recommends  the  appropriation  of  $10,- 
000  for  a  city  hall. 

Parkersburg.  W.  Va. — The  county  court 
of  Wood  County  June  3  will  receive 
sealed  bids  for  the  erection  of  a  court 
house  at  Parkersburg.  L.  W.  Thomas, 
architect,  of  Canton.  O.  B.  V.  Stewart, 
clerk. 

Philadelphia.  Pa. — Thos.  P.  Lonsdale. 
Manhattan  Bldg..  Philadelphia,  is  prepar- 
ing plans  lor  a  $17,000  infirmary  to  be 
erected  in  Montgomery  County. 

Steubensville,  (). — W.  H.  Lower  has 
purchased  a  site  for  the  erection  of  a  four- 
story  building,  the  upper  tloors  to  be  used 
for  hotel  purposes. 

Toledo,  O. — Plans  have  been  prepared 
for  the  proposed  Toledo  &  Detroit  Shore 
Line  depot  at  .Vdams  ami  Water  streets. 
The  building  will  be  100x70.  Plans  pre- 
pared by   .Mills  &  Wachtcr. 

Trinidad,  Colo. — Tlie  Santa  Fe  will  com- 
mence work  June  i  lor  the  erection  of  a 
new  depot. 

Walton,  .\.  Y.— Tile  New  York.  Ontario 
&  Western  Railroad  will  build  a  new  depot 
here. 

Wilkesbarre.  Pa. — The  city  is  preparing 
to  build  a  new  court  house. 

Woodstock,  III. — .M.  L.  Joslyn  will  erect 
a  $T2.ooo  hotel  building. 

Worcester.      Mass. — .A      site     has     been 

donated    for     building    a     home     for     the 

Woman's     Club.      .Mrs.     C.     C.     Baldwin. 

chairman. 

■  ♦  ■ 

Schools  and  Colleges. 

.Auburn,  N.  Y.-^Bids  will  be  received 
until  .May  24  for  a  school  house  at  .Auburn. 
G.  B.  Ridge.  Clerk  Board  of  lulucation. 
.Auburn. 

Baltimore.  .Md. — The  Holy  Cross  Ger- 
man Catholic  Society  will  build  a  $25,000 
school  on  West  and  Light  streets.  Rev. 
Chas.    Dammer. 
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Bcment,  111. — The  school  destroyed  by 
fire  will  be  replaced  with  a  $25,000  build- 
ing. 

Blooming  Prairie,  Minn. — Orflfen  Gil- 
bert, of  Minneapolis,  is  preparing  plans 
for  a  $12,000  school. 

Bryn  Mawr,  Pa. — The  school  board  has 
accepted  plans  for  the  erection  of  a  $25,000 
granimcr  school. 

Columbia,  Pa. — The  school  board  pro- 
poses to  build  a  $.^5,000  school  building. 

Denison,  la. — A  $15,000  high  school  will 
be  erected. 

Detroit,  Mich. — Bids  will  be  received 
May  23  for  slate  black  boards  in  the  Dick- 
inson, Terry  and  Preston  schools.  L.  II. 
Chamberlain,  secretary. 

Durham.  X.  C. — The  citizens  have  voted 
to  build  a  $16,000  school. 

Grand  Forks,  N.  D. — The  director.-;  of 
the  University  have  decided  to  build  a 
$15,000  dormitory. 

Houghton,  Midi. — Work  will  be  com- 
menced June  I  for  building  a  $50,000  school 
house. 

Huntington,  W.  \'a.— The  State  Board 
of  Regents  will  receive  bids  May  20  for  a 
$15,000  annex  to  Marshall  College.  Har- 
ri.son    Albright,   Charleston,   architect. 

JoUey,  la. — Bids  will  be  received  June 
4  for  building  additnoal  rooms  to  sdiool. 
W.   N.   Steele,  secretary. 

Kewick,  la. — Bids  will  be  received  May 
29  for  building  a  school  in  Dii^trict  No.  i. 
Keswick.     J.   F.  Cameron. 

Lancaster,  X.  H.— .A  Si 5.000  school  will 
be  erected. 

Landis,  O.— Bids  will  be  received  May 
27  for  building  a  school  in  Sub-district 
No.  2.    Chas.  Ilansbarger.  clerk,  Landis. 

Litchfield,  111.— Bids  will  be  received 
May  25  for  building  a  four-room  school 
house.     E.   C.  Thorp,  secretarj-. 

Madison.  S.  D. —  Bids  will  soon  be 
asked  for  building  the  $21,000  dormitory 
at  the  Normal  school. 

Mayfield.  C"). — Bids  will  be  received  un- 
til June  3  for  a  new  school  house  here. 
G.  J.  Straight,  clerk. 

Milwaukee.  Wis. — The  Lutluru  Synod 
appropriated  $35,000  to  build  an  additional 
building  at   Concordia   Ccdiege. 

Minneapolis.  Minn. — The  School  Board 
decided  to  erect  several  new  «<chofil.'i  and 
additions.     The   building   committtee    will 


immediately  consider  plans.  Estimated 
cost,  $187,700. 

Morrisville,  Vt. — At  the  township  meet- 
ing it  has  been  decided  to  erect  a  $50,000 
school  house. 

New  Kno.Kville,  O. — Bids  will  be  re- 
ceived May  29  for  building  a  school  in 
Washington  township,  Auglaize  County. 
II.  B.  Eversman,  clerk. 

Northfield,  N.  H,— The  School  Board 
has  decided  to  build  a  $20,000  school. 

Toledo,  O. — Plans  have  been  prepared 
for  a  $25,000  Waite  avenue  school. 

Washington,  Pa. — The  Catholic  Society 
will  build  a  $30,000  parochial  school,  to  be 
completed  by  September.  Rev.  Jno. 
Faughnan,  rector. 

Washington,  Pa. — $50,000  in  bonds  have 
been  voted  to  build  a  school  in  North 
Washington. 

Wellsbury.  la. — Bids  will  be  received 
May  27  for  building  a  school  in  sub-dis- 
trict No.  6 — in  District  township  of  Shiloh. 
W.  J.  Schurrman,  secretarj-. 

Westfield,  Mass. — An  appropriation  has 
been  made  of  $30,000  to  build  a  normal 
school.     Bids  will  be  asked  immediatelv. 


Churches. 

Albia.  la. — The  Grace  Episcopal  Society 
will  build  a  new  church.  Rev.  Wm.  Parry 
Thomas,  pastor. 

Ames.  la. — The  St.  John's  Episcopal 
Society  is  preparing  to  build  a  new  church. 

Brookfield.  Mo. — The  Grace  Episcopal 
Society  will  build  a  new  church.  Rev.  J. 
S.  Moody,  Kansas  City,  Rector  in  charge. 

Cohocs.  N.  v.— The  First  Baptist  So- 
ciety has  accepte<l  plans  prepared  by  M. 
H.  Hubbard,  of  L'tica,  for  the  erection  of 
a  ?30.ooo  church. 

Guthrie,  Tenn. — The  M.  E.  Society  has 
purchased  a  site  for  a  new  church.  Rev. 
Seay,   pastor. 

Harlan,  la. — Bids  will  be  received  until 
May  31  for  the  erection  of  a  $10,000  church 
for  the  First  M.  E.  Society. 

Mansfield.  O. — The  Grace  Episcopal  So- 
ciety has  decided  to  build  a  new  church. 
Rev.   A.   B.   Putnam,   rector. 

Osakes.  Minn. — The  Catholic  Society 
has  purchased  a  site  an<l  will  at  once  build 
a  church  and  school  hou.<;e. 

Paducnh.  Ky. — The  St.  Francis  de  Sales 
Catholic  Society  will  immediately  build  a 
cluirtli.     Rev.  Herman  Jansen,  pastor. 
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Philadelphia,  Pa. — The  Wissahickon  M. 
W.  Society  is  arranging  to  build  a  $30,- 
cx»  church.    R.  A.  M.  Viven,  pastor. 

Pittsburg,  Pa. — ^The  trustees  of  the  Third 
United  rresbyterian  Society  will  build  a 
$40,000  church  on  the  old  site.  Perry  F. 
Smith,  chairman. 

Pittsburg,  Pa.— Bethel  A.  M.  E.  Society 
will  build  a  $25,000  church  at  Wylie  avenue 
and  Elm  street.    Rev.  A.  W.  Gazeway. 

Poughkeepsie,  N.  Y. — Money  has  been 
donated  to  build  a  new  chapel  at  Vassar 
College.     Rev.  Jas.   H.  Taylor,   president. 

Sault  Ste  Marie,  Mich. — Charlton,  Gil- 
bert &  Demar,  of  Marquette,  have  pre- 
pared plans  for  the  $20,000  church  to  be 
erected  by  the  Presbyterian  Society.  Rev. 
G.    P.    Bates,   pastor. 

St.  Paul,  Minn. — Edward  J.  Donahue 
has  prepared  plans  for  a  $25,000  chapel  for 
St.  Joseph's  Academy  at  Western  and 
Nelson  avenues.     Seating  capacity  500. 

Sandusky,  O. — The  First  Baptist  So- 
ciety has  purchased  a  site  for  a  new  church. 
,  Plans  will  now  be  received  for  the  erection 
of  a  $15,000  church. 

St.  John's.  Mich. — The  Congregational 
Society  is  taking  steps  towards  building  a 
church. 

Tama,  la. — St.  Patrick's  .Society  will 
soon  commence  work  on  a  new  church. 
Rev.  P.  J.  Carroll,  rector. 


Business  Buildings. 

Albany,  N.  Y. — The  directors  of  the 
Boston  &  Albany  Ry.  have  purchased  a 
site  at  Columbia  street  and  Broadway  for 
the  erection  of  a  $30,000  office  building. 
Marcus  T.  Reynolds,  architect. 

Aberdeen,  S.  D. — A  steani  brick  jilant 
will  be  established  by  Louis  Lager. 

Colorado  Springs.  Colo. — \V.  P.  Ron- 
bright  &  Co.  proposes  to  build  an  eight- 
story  business  building  at  Tejon  street  and 
Pike's  Peak  avenue. 

Chicago,  111. — The  Chicago  &  Xorth- 
western  R.  K.  Co.  will  erect  additional 
carshops  at  West  Fortieth  street.  Frost 
&  Graufer,  184  La  Salle  street,  architects. 
Taking  bids.  Co.st,  $500,000.  Two  stor- 
age buildings,  40x140  and  80X.30K.  Power 
house.  looxioo.  Tank  h(nise  addition. 
80x140.  Machine  shop.  iooxt50.  Common 
brick,  stone,  stone  trimmings. 

Dallas,  Texas. — Oscar  J.  Kea  will  erect 
a  large  stone  business  buiUling. 


Des  Moines,  la. — Preston  &  Crocker,  of 
Marshalltown,  will  be  the  architects  for  the 
mammoth  new  warehouse  to  be  erected 
by  the  Warfield-Pratt-Howell  Co.  at  First 
and  Court  avenues. 

Detroit,  Mich. — Rogers  &  McFarland, 
72  Moffat  bldg.,  have  prepared  plans  for 
a  $35,000  office  building,  to  be  erected  by 
H.  N.  Leonard,  230  Woodward  avenue. 
Steel,  stone  and  terra  cotta,  elevator,  etc. 

Hagerstown,  Md. — Oscar  Beyer,  56 
Fifth  avenue,  Chicago,  is  preparing  plans 
for  a  575,000  brewery,  to  be  erected  at 
Hager.stown. 

Kansas  City,  Mo. — Hucke  &  Sexton  are 
preparing  plans  for  a  modern  office  build- 
ing to  be  erected  at  Ninth  and  Walnut 
streets. 

Lima,  O. — The  John  Plauch  Brewing 
Co.  has  purchased  a  church  on  Central 
avenue  and  will  remodel  the  building  into 
a  cold  storage  warehouse. 

Minneapoli.s,  Minn. — The  Great  North- 
ern has  decided  to  build  a  large  new  office 
builditig  opposite  its  present  general 
oflices  on  Third  street.  The  .size  of  the 
structure  has  not  yet  been  definitely  de- 
cided upon. 

Milwaukee.  Wis. — Architect  H.  J.  Esser 
is  completing  plans  for  the  extensive  re- 
modeling of  the  First  National  Bank 
Building  both  as  to  the  interior  and  ex- 
terior. There  will  be  an  entire  new  front 
of  glazed  terra  cotta  with  columns  and 
pilasters.  The  interior  will  be  finished  in 
marble,  and  the  ceilings  will  be  panal  work 
with  ornamental  relief.  The  cost  of  the 
improvements  will  be  about  $25,000  or 
$30,000. 

Milwaukee,  Wi.s. — Adolph  Doctor.  151 
Seventh  street,  is  planning  the  erection  of 
a  six-story  apartment  house  at  Seventh 
and  Grand  avenue.  The  estimated  cost  is 
fCo.coo. 

Milwaukee,  Wis. — H.  J.  Esser.  Camp 
Building,  has  prepared  plans  for  a  tele- 
phone exchange  building,  to  be  erected  at 
Wa.shington  and  Hanover  streets  by  the 
Wisconsin  Telephone  Co.  Estimated  cost. 
$30,000. 

Newark.  \.  J.— L.  S.  Plant  &  Co.  will 
>oon  erect  a  six-story  iron  and  brick  store 
building,  to  extend  from  the  rear  of  the 
present  Bee  Hive  along  Cedar  street  and 
the  Morris  Canal  to  Halsey  street. 

Pueblo.  Colo. — The  brewing  plant  owned 
by  Walter  Bros,  will  be  remodeled. 
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Silverton,  Colo. — Several  new  mining 
plants  will  be  erected  in  San  Juan  County. 
The  Tiger  Mining  Plant  will  be  equipped 
with  100-ton  smelter.  Plans  are  now  be- 
ing prepared.  The  Occidental  Mining  Co. 
has  announced  its  intention  of  erecting  a 
large  plant  this  season.  The  Veta  Madre 
Co.  has  completed  its  plans  and  specifica- 
tions for  the  mill  to  be  erected  on  its  prop- 
erty. The  Gold  Bug  Repeal  Co.  is  now 
figuring  on  the  construction  of  a  large 
mill  on  its  property.  The  Red  &  Bonita 
Mining  Co.  has  been  for  some  time  figur- 
ing on  the  construction  of  a  mill  for  treat- 
ing its  ores.  The  Yukon  Tunnel  Co.  has 
practically  decided  to  erect  a  mill  on  its 
Uncle  Sam  group. 

St.  Louis.  Mo. — The  St.  Louis  Refriger- 
ating &  Gold  Storage  Co.  has  been  incor- 
porated with  a  capital  of  $500,000.  This 
company  now  owns  the  franchise  and  prop- 
erty of  the  old  St.  Louis  Refrigerating  Go. 
It  will  rebuild  the  entire  plant,  however. 


Bridges* 

Brcwton,  Ala. — The  cotmty  commission- 
ers have  decided  and  directed  a  civil  en- 
gineer to  prepare  plans  for  one  or  more 
steel  bridges  across  the  Conecrcek  River. 

Chicago,  111. — The  Great  Western  Road 
will  expend  $500,000  in  improving  the  line 
between  Chicago  and  Oelwein.  Six  iron 
bridges  will  be  included  in  the  improve- 
ments. 

Clinton,  la. — The  supervisors  of  Clinton 
and  Scott  Counties  have  decided  to  build 
an  iron  bridge  across  the  Wapsipiuicon 
River,  near  McCausland.  The  structure 
will  be  240  feet  long  and  will  have  two 
spans. 

Clinton,  Ind. — The  new  wagon  bridge  to 
be  built  over  the  Wabash  River  at  this 
place  is  estimated  to  cost  in  the  neighbor- 
hood of  $35,000,  and  the  county  commis- 
sioners will  advertise  for  bids  at  once. 

Des  Moines,  la. — City  Engineer  King 
and  assistants  are  getting  out  the  plans 
for  the  Sixth  street  bridge  and  for  the 
abutment  work  of  the  East  Sixth  street 
bridge.  It  is  thought  that  about  $16,500 
will  be  the  allotment  for  the  North  Sixth 
street  bridge. 

Eau  Claire,  Wis. — On  account  of  defect 
in  plans,  bids  for  the  Barstow  street  bridge 
abutments  were  rejected.  New  plans  and 
new  bids  are  called  for. 


Gallatin,  Mo. — Geo.  W.  Lockridge. 
Daviesse  Bridge  Commissioner,  June  5  will 
let  the  contract  for  the  building  of  a  bridge 
across  Grand  River  between  Section  10 
and  15,  township  59,  range  26. 

Hot  Springs,  Ark. — There  will  be  let  on 
June  I  a  contract  for  the  construction  of  a 
highway  bridge,  to  be  built  for  Garland 
County,  over  the  Onachita  River,  at  Gard- 
ner's Ferry. 

Hammond,  Ind. — The  Monon  Ry.  will 
build  a  steel  bridge  across  the  river  at 
Hammond  and  establish  yards.  Estimated 
cost  of  improvement  $50,000. 

Minneapolis.  Minn. — The  Great  North- 
ern will  construct  two  large  bridges  over 
the  Cut  brook  and  Two  Medicine  Rivers 
at  a  cost  of  $75,000  and  $80,000.  They  will 
replace  the  present  structures  east  of  the 
summit  of  the  Rockies.  Plans  and  specifi- 
cations are  now  being  prepared. 

Painesville,  O. — Lake  County  commis- 
sioners have  passed  a  resolution  declaring 
intention  to  issue  $35,000  of  bonds  for 
erecting  a  bridge  near  Fairport  320  feet 
long. 

Pekin,  III. — A  new  bridge  is  to  replace 
the  old  wooden  one  over  Lost  Creek  north 
of  the  city.  It  is  to  be  built  of  iron,  with 
stone  abutments. 

Penn  Yan,  N.  Y. — Two  new  iron  struc- 
tures are  to  replace  wooden  bridges  on  the 
Northern  Central  Railway  this  season. 
One  is  to  span  the  railway  leading  in  Big 
Stream.  The  other  will  cross  the  chasm 
at  Rock  Stream.  Four  piers  will  furnish 
the  support  for  this  new  bridge,  which  will 
be  280  feet  long  and  nearly  100  feet  high 
from  the  center  span  to  the  rocks  below. 
The  estimated  cost  is  $85,000.  R.  Neilson, 
general  superintendent,   Williamsport,   Pa. 

Plymouth,  Ind. — The  Board  of  Commis- 
sioners of  Marshall  County.  Ind.,  on  June 
8  will  let  the  contract  for  building  a  bridge 
and  repairing  stone  abutments  over  Pine 
Creek,  Polk  Township.  Frederick  Seider, 
Henry  Jarrell  and  Henry  Snyder,  commis- 
sioners. 

South  Bend.  Ind. — The  board  has  de- 
cided to  build  a  bridge  across  the  St. 
Joseph  River  at  Sample  street. 

Vera  Cruz,  Mexico. — The  Tehauntepec 
National  Ry.  will  be  controlled  by  Pearson 
&  Son,  the  English  contractors,  after 
August.  Many  of  the  322  bridges  on  the 
line  will  be  replaced  with  steel  structures. 
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The  Double  Compression  Vertical  Air 
Compressor,  illustrated  herewith,  is  manu- 
factured by  the  American  Well  Works  of 
Aurora,  lil.  This  is  extra  heavy  in  con- 
siriu'ti<jri  and  is  suitable  for  operating  rock 
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drills  in  quarry  work.  It  is  practical  for 
any  use.  requiring  a  temporary  air  pres- 
sure not  exceeding  ioo  pmuids  per  square 
inch,  and  niaintaing  a  constant  workiny 
pressure  of  from  75  to  160  pounds.  It  is 
built  vertical  in  order  to  occupy  small 
space.  This  machine  compresses  the  air 
in  the  lower  cylinder  to  a  low  pressure. 
The  air  then  passes  through  an  ample  in- 
ner cooler,  which  is  provided,  wherein  it 
is  cooled,  and  then  passed  into  the  upper 
ur  high  pressure  cylinder  for  final  com- 
jiression.  The  high  pressure  cylinder  is 
of  smaller  diameter  than  the  low  pressure 
cylinder,  and  a  marked  saving  of  power  re 
suits.  The  cooling  in  the  inner  cooler  also 
saves  much  power.  .Ml  bearings  are  fitted 
with  sight  feed  oilers  tn  oil  without  stop- 
pinjj;.  This  style  is  built  in  five  sizes  single, 
an<l  ill  five  sizes  duplex  Anyone  who  is 
interested  in  machinery  of  this  order,  and 
every  quarry  operator  should  be,  should 
write  to  the  Americnn  Well  Works,  for 
their  catalogue  of  pumping  machinery,  air 
water  lifts,  and  air  compressors. 

A.  I.cschen  &  Sons  Rope  Company,  of 
St.  Louis,  one  of  the  foremast  houses  in 
their  line  of  business  in  the  country,  are 
tiie  sole  maker.s  of  the  patent  flattened 
strand  wire  rope.  This  has  150  per  cent, 
more  wearing  surface  than  ordinary  ropes. 
Owing  to  the  number  of  wires  that  arc  at 
all  times  exposed  for  wear  in  Hattentd 
strand  rope  for  a  considerable  distance 
along  their  respective  lengths,  a  smooth  or 
comparatively  smooth  surface  is  presented 
even  whilst  new,  and  the  wear  is  conse- 
[[uently  light  upon  any  one  individual 
wire,  and  the  tendency  to  beci>me  liritlh' 
is  minimized.  These  ropes  are  exceeditig- 
ly  flexibk  and  are  less  liable  to  the  crush- 
ing action  which  frequently  takps  place 
with  many  ropes.  Tlicy  are  made  up  willi 
ihe  wires  in  the  strands  and  the  strands  in 
(lie  ropes  laid  in  the  same  direction  ( ling's 
Lay).  Flattened  strand  ropes  arc  free 
from  all  tendency  to  spin  or  kink,  hence  a 
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considerable  saving  in  wear  of  pulleys  and 
sheaves  is  effected  by  their  smooth  sur- 
face. 

The  Ingersoll-Sergeant  Drill  Company 
has  issued  a  very  attractive  illustrated 
booklet  bearing  the  title  "Number  25,000." 
The  significance  of  this  title  is  very  easily 
understood,  and  it  forms  in  itself  a  remark- 
able tribute  to  the  sucess  and  prosperity 
of  the  company.  AH  of  the  rock  drills 
made  by  the  company  bear  a  serial  num- 
ber, of  which  a  complete  record  is  kept.  A 
short  lime  ago  the  twenty-live  thousandth 
machine  was  finished.  As  the  booklet 
says,  "it  is  hard  to  realize  what  is  implied 
in  this  small  statement  of  fact."  The  drills 
have  found  their  way  all  over  the  globe, 
but  if  they  were  assembled  together  at  the 
equator  and  placed  one  mile  apart  they 
would  circle  the  earth.  At  an  average 
weight  of  900  pounds  per  outfit  the  works 
have  turned  out  22,500,000  pounds  of  rock 
drills  alone.  The  combined  capacity  of  all 
of  these  drills  would  be  2,000,000  lineal 
feet  or  375  miles  of  hole  per  day.  This 
would  equal  a  hole  through  the  earth  in 
twenty-one  days. 

The  Trenton  Iron  Company  has  issued 
an  illustrated  book,  attractively  bound  in 
yellow  buckram  devoted  to  "Cable  Hoist- 
Conveyors.''  The  book  describes  the 
Laurent-Cherry  patent  system  in  which  no 
fall-rope  carriers  arc  required  and  the  Hall 
patent  cable-hoist  conveyor,  with  self-filling 
buckets  for  excavating.  Inclined  cable- 
hoist  conveyors  have  been  used  for  a  long 
time  with  excellent  results  in  tlie  quarries 
of  Pennsylvania  and  Vermont,  and  also 
for  quarry  work  in  other  locations.  The 
distinguishing  feature  of  the  Laurent- 
Cherry  system  is  absence  of  all-rope  car- 
riers, that  have  been  necessary  heretofore 
on  lines  of  this  cla>is  for  supporting  the 
hoisting  rope  which  would  sag  unduly 
when  relieved  of  the  tension  due  to  the 
load,  if  not  supported  in  some  way.  The 
merit  of  this  system  is  that  the  expense  of 
maintaining  them  is  less,  the  wear  and  tear 
of  the  moving  ropes  is  diminished  and  ii 
becomes  practicable  to  move  the  carriage 
at  a  much  greater  speed,  so  that  the  ca- 
pacity to  handle  a  certain  amount  of  ma- 
terial in  a  given  time,  is  correspondingly 
increased.  The  Hall  patent  hoist-conveyor 
is  especially  adapted  to  excavating  canals 
and  trenches,  but  may  also  be  used  to  con- 
strnct  levees,  and  embankments,  is  suscep- 


tible of  being  easily  dismantled  and  re- 
erected.  The  illusttations  show  a  number 
of  patterns  of  each  of  these  systems  that 
have  been  erected  in  various  parts  of  the 
country.  Any  one  who  is  interested  in 
hoist-conveyors  should  ask  for  a  copy  of 
this  book. 

The  New  Albany  Manufacturing  Com- 
pany has  just  shipped  a  pair  of  Knobel 
patent  wire  rip  saws  to  the  Phenix  Stone 
&  Lime  Company,  Phenix,  Mo.,  and  a 
single  machine  of  the  kind  to  Butler  Ryan 
Company,  of  St.  Paul,  Minn.  These  wire 
saws  have  been  given  a  thorough  test  in 
the  Bedford  region,  and  have  demonstrated 
their  value. 

William  H.  Anderson  &  Sons,  of  De- 
troit, Mich.,  the  long  established  and  re- 
liable manufacturers  of  tools  and  supplies 
for  stone,  marble  and  granite  workers,  are 
reaping  the  benefit  of  the  general  prosper- 
ity in  all  lines  of  stone  industry.  Their 
orders  come  not  only  from  all  parts  of  the 
United  States,  but  from  Canada  as  well, 
the  company  having  made  a  recent  ship- 
ment of  a  considerable  amount  of  tools  to 
British  Columbia.  The  company  reports 
that  although  last  season  was  not  the  best 
it  has  had,  still  it  showed  a  decided  im- 
provement over  quite  a  few  former  years. 
Last  season  it  worked  up  over  111,000 
pounds  of  steel  of  various  grades,  costing 
as  high  as  45  cents  per  pound. 


Sted  Cores  for  Concrete 

The  results  of  an  investigation  by  M. 
Con^idcrc  to  ascertam  the  value  of  metallic 
cores  for  strengthening  mortar  and  concrete 
have  recently  been  published.  M.  Consid- 
ere,  says  the  "Builder,"  has  arrived  at  the 
conclusion  that  mortar  armed  with  an  iron 
core  can  undergo  without  rupture  an  elon- 
gation 20  times  as  great  as  would  be  pos- 
sible without  tlie  aid  of  a  core.  Tests  were 
made  with  various  mortars  and  concretes, 
using  prisms  of  square  section  60  cm.  long. 
6  cm.  in  the  side,  in  which  were  embedded 
rods  or  wires  of  iron.  M.  Considere  is  of 
opinion  that  injury  to  buildings  by  the 
settling  of  foundations,  unequal  expansions 
and  shocks  is  ntuch  less  liable  to  occur 
when  cores  arc  used,  and  finds  that  wrought 
iron  and  hard  steel  of  the  kind  used  for 
rails  is  capable  of  strengthening  mortar  and 
concrete  to  a  much  greater  extent  than  is 
the  iron  usually  employed  for  cores. 


THE  JOHN  M.  ROGERS 
Boat,  GauEt  &  Drill  Works, 

6L0UCESTERCITY,N.J.,U.S,A. 


»-*.*^>^4.*"«^>"«-*J«fc4^M^**-»-'*'****'>-**-*>'»^**4^»"t^X4^*-A4^ 


m  PULSOMETER  '^f^^ 


PUMP 
"Tl)«  Coultactor's  Friend." 

OFTEN     IMITATED NEVER    EQUALED. 

OVER  20,000  IN  USE, 


Recent  Important  Improvennents. 


The  Handiest,  Simplest,  and  Most  Efficient  Steam  Pump 
for  General  Mining,  Quarrying,  Railroad,  Irrigating,  Drainage, 
Coal-washingr  Tank-filting,  Paper  Mill,  Sewer  and  Bridge 
Contractors'  Purposes,  etc.,  etc. 

Muddy  or  gritty  liquids  handled  without  injury  to  the  Pump. 


PULSOME^TER  STEAM  PUMP  GO. 


Clttl»au«  •«  Aopllcatlon.     iqc.    r^^A-.^.*,;.-.!-.     Gil 

c«rr<«poii<i«ocisoiiciti<t.    l3o  Ureenwich  bt., 


NEW  YORK.       : 


I 


tTTTTTtTTTTTTTTTTTTTTTTTTTTTTTTT  TTTTTTTTXT^*  •  TTTT '!»«,« 

I'louBu  mention  JSm.M.  wUen  w.v\l.VTift  \.»  tt\i-sev\.\w:\*. 


I 


366 


STONE. 


IDEHCE 


Seattle.  Wash.,  April  ts,  «8g<) 
The  State  million  and  half  dollar  water 
supply  contract  is  about  to  be  let.  The 
Regents  of  the  University  of  Washington. 
at  a  recent  meeting,  decided  to  ask  local 
architects  to  submit  plans  for  two  new 
dormitories,  upon  the  condition  of  receiv- 
ing $600  for  the  accepted  plans,  the  same 
to  be  submitted  on  April  21.  The  sum  ol 
$50,000  is  appropriated  for  the  buildings. 
The  secretary  of  the  United  States  Trea- 
sury is  asking  proposals  for  a  postoftice 
site  to  be  opened  soon.  Gov.  Rogers  has 
vetoed  the  capitol  building  bill. 

F.  J.  W. 

Fort  Worth.  Texas.  April  15.  1899. 
The  slate  of  the  stone  trade  in  this  city 
is  fairly  satisfactory,  better  than  it  has  been 
for  a  number  of  years  past.  The  local  de- 
mand for  stone  is  only  normal,  but  the 
trade  is  benefitted  by  the  improvements  be- 
ing done  by  the  Texas  &  Pacific  Railrojid 
Company.  They  arc  building  two  pas- 
senger st.itions.  a  thirty-six  stall  rouml- 
house  and  a  machine  shop.  The  pas- 
senger station  has  one  story  of  red  Pecos 
stone  and  the  balance  of  the  building  is  of 
brick  with  stone  trimmings.  There  is 
very  little  cut  stone  in  the  runndliouse  and 
shnps.  but  fjuite  a  lot  of  masonry  work.  It 
seems  tu  be  the  prevailing  idea  doAvn  here 
that  stone  hurts  the  appearance  of  a  build- 
ing. There  have  been  three  different  jobi; 
let  here  this  spring.  When  the  bids  were 
opened  they  were  found  loo  high  and  the 
architects  were  instructed  to  go  over  the 
plans  and  specifications.  The  first  thing 
the  blue  pencil  went  through  was  the  cut 
stone.  The  Telephone  Fxchange  building 
had  a  nice  lot  of  Bedford  stone  trimmings 
in  it.  and  out  came  the  stfme.  A  nice  resi- 
dence was  also  treated  the  same  way.  The 
bids  for  the  Santa  Fc  Railroad  Company's 
passenger  station  were  opened  and  re- 
jected as  too  high.  I  do  not  know  when 
they  will  ask  for  bids  again.  It  is  ru- 
mored that  ihey  will  not  btiild,  but  go  into 
the  Texan  &   f^actfic  dept)t  when  it  is  fin- 


ished. There  is  some  talk  of  new  court- 
houses at  Waco  and  Houston,  but  I  can 
not  say  how  true  the  reports  are.  Both 
cities  need  such  buildings  badly.  The 
Pecos  Red  Sandstone  Company  arc  very 
busy  this  season,  being  behind  their  orders. 
They  have  the  largest  soft  stone  quarry  in 
the  State.  In  fact,  it  is  the  only  quarry 
where  a  stone  of  any  size  except  granite 
can  he  got.  Quite  a  little  building  is  go- 
ing on  in  Austin.  The  Southwestern  Tel- 
ephone Company  there  is  erecting  an  ex- 
change building  of  granite  and  sandstone. 
The  company  is  building  fine  cxchages  in 
all  the  large  cities  of  Texas. 

GOWEN. 

Tertc  Haute,  Ind.,  May  7.  1899. 

Since  my  last  report  business  has  been 
moving  briskly,  especially  in  the  building 
trades.  Quite  a  number  of  new  buildings 
are  under  way  at  the  present  time,  and  the 
montitnental  shops,  of  which  there  are  a 
number  in  town,  arc  all  bu.sy.  Another 
new  mmiumcntal  works  has  been  opened 
by  Joe  Kirchncr,  a  competent  stonecutter. 
The  Terre  Haute  Stone  Works  Company 
are  very  busy  at  present,  and  report  every 
prospect  favorable.  They  are  now  erect- 
ing a  fine  porch  for  a  residence  in  Hoopes- 
lon,  111,,  til  Bedford  buff  stone  which  was 
dressed  here.  During  the  past  week  the 
company  began  work  on  the  new  church 
in  Paris,  lit.,  to  be  built  wholly  of  Bed- 
ford buflF  stone.  During  the  past  month 
the  company  has  secured  the  stone  work 
on  a  new  church  of  the  same  material  fo» 
Nokomis.  III.  This  is  a  j<di  of  trimmings 
and  is  full  of  rich  work.  There  is  also  a 
report  that  a  valuable  business  corner  on 
the  Main  street,  which  was  swept  by  fire 
last  fall,  will  be  adorned  with  a  new  build- 
ing. It  was  formerly  occupied  by  a  large 
department  store. 

The  town  is  talking  of  little  except  the 
deal  by  which  the  Russell  Harrison  .street 
railway,  electric  lighting,  and  steam  heat- 
ing plants  will  jiass  to  the  ownership  of  a 
syndicate  ol  Boston  capitalists.  The  syn- 
dicate has  secured  option  on  $400,000  first 
mortgage  bonds  at  par  on  perhaps  $300,- 
ixK)  of  the  $54^.000  of  second  mortgage 
bonds.  TERR  I-:  HAUTE. 

Cleveland,   O..   May  5.    1899. 
The  building  boom  has  struck  this  city 
in  earnest       There  is  now  more  work  thati 


QUARRYING  AND  CONTRACTING 

Machiinery. 


I      CATALOGUE 

L  ...ON... 

f  APPLICATION. 


\ 


ST.  PAUL,  MINN. 
CHICAGO,  ILL. 
CINCINNATI,  OHIO. 
NEW  YORK,  N.  Y. 


AMERICAN  HOIST  AND  DERRICK  COMPANY. 

CHICAGO-60  S.  Canal  St.        JJ.    PAUL,    MINK,     ^'^^  ORLEANS— Heauen  Bldg. 
NEW  YORK— Havemeyer  BuildtEg. 

DBirlGlcs  and  Hoisting  Hlacfiliies 

FOR  QUARRYMEN  AND  CONTRACTORS. 

Steam  Hoisting  Engines. 
Horse  Power  Hoisters. 
Hand  Power  Hoisters, 
Derricks, 
Derrick  Irons. 
Sheaves  and  Tackle  Blocks, 
Rooter  Plows, 
Centrifugal  PuTnps. 

Dobbie  Foundry  and  Machine  Co., 

NIAGARA  FALLS,  N.Y, 

ll£WYORK0FFICE:-3SDiySt. 
TImm  mentlou  STOisn:  when  utiUng  to  &4-v«iWs«n. 


SEND   FOR  CATALOGUE. 


368 


STONE. 


there  has  been  since  the  spring  of  1893. 
Bricklayers  are  in  great  demand,  and  are 
even  being  offered,  in  some  instances.  $4 
a  day  or  50  cents  an  hour.  All  the  build- 
ing trades  of  Cleveland  are  working  the 
full  eight-hour  day,  with  the  exception  of  a 
very  small  number  of  carpenters,  common- 
ly known  as  hammer  and  saw  men,  and 
unskilled  and  unapprenticed  carpenters. 
There  are  at  least  fifteen  modern-equipped 
apartment  houses  in  the  course  of  erec- 
tion, or  for  which  ground  has  been  broken, 
ranging  in  price  from  $20,000  to  $60,000 
each.  These  are  all  in  the  fashionable 
residential  portion  of  the  city.  They  are 
chiefly  of  pressed  brick  with  stone  or  terra 
cotta  trimmings.  The  largest  job  going 
on  at  present  for  stonecutters  is  the  brick 
residence  of  Mr.  August  Kuntz.  It  is  of 
pressed  brick  with  elaborate  stone  trim- 
mings, will  cost  $75,000,  and  employs 
twenty  cutters.  Mr.  Severence  is  erecting 
a  $45,000  residence  of  pressed  brick  with 
stone  trimmings.  The  Rockefeller  kinder- 
garten of  the  same  material  is  also  in 
course  of  erection. 

D.  GWILYM  GEORGE. 

Sault  Ste  Marie,  May  8,  1899. 
There  is  little  doing  just  at  i)resent 
among  the  stone  men.  Contracts  will  be 
let  this  month  for  a  new  school  to  cost 
$.io,ooo  and  for  one  small  business  block  to 
cost  $7000.  Both  of  these  are  to  be  built 
of  brick  with  brownstone  trimmings.  The 
Lake  Superior  Water  Power  Canal  was 
opened  the  ist  of  May,  but  there  is  no 
stone  work  started  on  it  yet. 

H.  M. 


Percolation  Through  Brick  and  Stone 
"vs.  Asphalt om.** 

To  the  ICditor  of  "Stone." 

Peradventure  we  noticed  a  paragrai)h  on 
page  223  of  your  April  number  of  "Stone" 
relating  to  "percolation  through  brick  and 
stone."  and  we  take  the  liberty  of  relating 
our  experience  in  this  direction. 

We  have  never  found  that  water  could 
be  absolutely  excluded  from  a  space  en- 
closed by  brick  or  stone,  even  when  the 
outer  surfaces  were  finished  with  Port- 
land cement. 

This  is  more  particularly  the  case  in  sub- 
terranean vaults  or  conduits,  and  the 
rrcater  the  depth  the  grealer  tV\e  \\\dTo- 


static  pressure  and  consequently  the  more 
rapid  is  the  percolation. 

The  only  method  of  absolutely  prevent- 
ing this  is  by  covering  the  outer  surface  of 
walls  with  a  coating  of  pure  asphalt,  espe- 
cially made  for  this  purpose.  We  have 
used  this  successfully,  where  everything 
else  had  failed.    Yours  truly, 

ASSYRIAN  ASPHALT  CO., 
J.  F.  HILL,  Secretary-Treasurer. 
Chicago,  111.,  April  24,  1899. 


Book  Reviews* 

ANNUAL  REPORT  OF  THE  SMITH- 
SONIAN INSTITUTION  FOR  1897. 
Washington,  Government  Printing  Of- 
fice. 
This  attractive  report  is  of  more  gen- 
eral interest  than  most  of  the  government 
publications.  The  present  volume  is  rich 
in  suggestive  and  valuable  papers  on  scien- 
tific subjects  of  moment.  Of  practical  in- 
terest to  the  readers  of  "Stone"  are  the 
following  papers:  "The  Discovery  of  New- 
Elements  Within  the  Last  Twenty-five 
Years,"  by  Clemens  Winkler;  "The  Age  of 
the  EarUi  as  an  Abode  Fit  for.  Living,"  by 
Lord  Kelvin;  "Rising  of  the  Land  Around 
Hudson  Bay."  by  Robert  Bell;  "Cratei 
Lake,  Oregon."  by  J.  L.  Diller;  ".A  New 
Group  of  Stone  Implements  From  the 
Southern  Shores  of  Lake  Michigan,"  by 
W.  A.  Phillips;  "A  Preliminary  Account  of 
Archaeological  Field  Work  in  Arizona  in 
1897,"  by  J.  Walter  Fenkes,  and  "The 
Building  for  the  Library  of  Congress." 
The  volume  is  profusely  illustrated  and  in- 
cludes a  number  of  excellent  colored  litho- 
graphs. 


IRON-MAKING  IN   ALABAMA.       By 
William  Battle  Phillips,  Ph.  D..  Mont- 
gomery, .'\la.     Roemer  Printing  Com- 
pany, State  Printers. 
The  second  edition  of  this  excellent  re- 
port has  been  issued.     It  is  a  very  thorough 
and   accurate   study   of  the   subject,   rein- 
forced  with   carefully   compiled   tables   of 
statistics.     It  makes  a  volume  of  nearly  400 
pages  and  is  creditable  to  the  author  in  its 
thoroughness  of  treatment. 


SITUATIONS   WANTED. 

AavertUemenu' undo-  thla  Jieadtno  imerted  for 
aubicribert  to  STONE  fee  of  charge.  A.dv«rtiicr 
must  tend  25  eenta  to  pay  pottage,  if  replies  art 
to  be  addreaaed  in  care  of  Stoxk.  Rate  to  non- 
lubacribert,  10  ccnta  a  line  each  inter t ion. 


DY  a  tbnrongbly  competent  DrauEhtaman  and 
StonJ'cuiior ;  can  handle  any  problem  In  Btone- 
cutiliiK  (I'oiu  Inception  (o  compklton,  Including 
draiiglitlDp,  template  and  [laitprn  making  and  get- 
ting the  work  oat  ut  thu  banker,  turning  out  work 
rapidly  and  accurately :  ttaorougliljr  posted  on 
plana.  He;  many  years'  experleni'*"  ;is  f<>r<*inan  ; 
can  haudlf  mi^n  aud  atock  to  l)«at  a(!rantage ;  refer- 
ences the  t)<?st.  Address  10.  W.  IIisd,  200  Orange 
Btreet,  Newark,  N.  J. 


w 


ANTED. — Good   aec«>nd-tiand    chnnneller.     Ad- 
dress  v.,  care  of  Ston'k. 


TO  SELL.    TO  BUY.    TO  EXCHANGE. 

Advertltemei^tt  inserted  in  thia  department   for 
16  centt  a  lint  each  inatrtion. 


pOlt  SALK  OR  LEA8K— A  fully  equipped  stone- 
'  yard  at  West  Superior,  with  every ttilng  ready 
for  t>UKlue88 — dockage,  switchage  and  pa veu  street. 
Outlook  for  buslDcas  nover  belter.  A  fiue  oopor- 
cunlty.  For  particulars  address  Adamant  Manu- 
rACTL-HiXG  Co.,  West  Superior,  Wis..  Milwaukee, 
Wis. 


COH  SALE. — The  present  owner  of  the  Dli  Isl- 
*  and  (Irani le.4Juarrlea  will  sell  at  a  reasonable 
price  or  will  form  a  partnership  with  a  practical 
<iuarry  owner  on  a  fair  basis  for  the  Joint  opera- 
tion of  both  Quarries.  The  stone  from  the  DIx 
Island  Quarrlna  haa  l>i>cn  u»ed  In  the  Treasury 
Building  in  Waahlngton  and  the  New  York  and 
I'hlladcTpbla  post  ottlcos,  and  Is  now  being  ased 
by  the  present  owner  on  the  Atetropolltan  Maseuin 
of  Art.  New  York  Cily.  the  architect  eccepting  It 
[n  preference  to  all  other  granite  submitted.  Ad- 
dress CuLLBN  &.  Dwren,  lOTth  and  108th  Sts.  and 
First  Ave.,  New  York. 


FOR  S.M.K — niue  Stone  Quarry,  37  acres,  located 
at  Summit,  N.  Y. :  price  $2,000.00:  terms 
easv.  ['artlculars.  address  T.  H.  Magill,  Tmy. 
N.  Y. 


FOH  WALK, — One  khdk  sfiw  ;  will  saw  10  Oi-l.2x 
0  1';  mute  to  It  runutnj;  In  our  yard:  will 
sacriOce  to  lURke  room.  KKitsn.^w  &  KlLLINGBB, 
Lacii-Bster,   I'a, 


MACHINERY,  Kn^lnes,  Boilers.  Kock  Drills. 
Stone  SawB,  AJr  ComprcBsors,  Steam  Pumps,  Pul- 
»ometera.  Hoisting  Engines.  Cahleways.  etc.  Send 
for  Special  Catalogue.      3U  Luus.  Ave-  St.  Louis,  Mo. 
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t^MACHINERY  -^ 

For  Sale- 
Cheap  for  Cash. 

Ilnlsting  Englnen,  Air  Compressors,   Rock    <► 
Drills,    Hoek    Crushers,    Dump   Cars,    Chan-    ~ 
Deling     Machines,     Steam     Pumps,     Steam 
Sbovela.  Light  Locomotives,  etc.  all  In  good 
condition. 


WnXlS  SHAW, 

627  New  York  Life  Building,    CHICAGO. 


1 


FOR  SALE. 

GATES 

GYRATORY  CRUSHERS, 

Sot'oiid-huinJ,  tiunranteed  In  eood  repair. 
Jaw  CrtiHhi-rH,  till  makes.  Steam  KdII- 
rrs.  Drills.  llolKlIng  Knglnes  and  other 
roiitraftor?*  Min'liinery.  ENtinintes  ou 
«>iillr»-  CrijfililniK'  I'laiits. 

WANTKD.— (iad'M       Oyrtitiiry       Rock 
Cnisthera  Id   giwd  ••oudUion. 

A.  N.    F1TZS1.MM0NS. 
lC2u  ^tor^nllDO^•^i   liloek,   Chlcaeo. 


i 

t 


Antique  Cipollino   Marble,  of  the  finest  quality. 

from  the  recently  rediscovered  old  Quarries  nearCarystus,  Eubcea, 
Greece,  at  the  price  of  modern  Swiss. 

Farmer  &   Brindley,  London,  S.  E.,  England. 

Proprietors  of  Quarries. 
Pleue  mention  Btoni  wben  writing  to  advertisers. 


A  BUYER'S  DIRECTORY 


The  Stone  Trades. 

Nori. —  Tht  i/h^imy  adttrtitrmtiitt  »/  th*  fimit  ntfttlioHrJ  mtnitr  taeA  h**diiig  <»n  h*  found  rtadity 
ky  r^trtmet  ia  Iht  AifktUtticat  tmdtjr. 
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AIR  LIFT  PUMP8.  | 

Clayton  Air  Conipressor  Worki. 

BARS. 

Ingersoll-Sergpiint  Drill  Co. 
Lnril.  Howler  ft  Vn. 
Sullivan   MachlnerT  Co. 
Rand  Drill  Co. 

BLASTING  SUPPLIES. 
Ai'tiin    Piiwder  Co. 
Ingprsfill-SorKcant  Drill  Co. 
Knox  Rock   Blnstlni;  Co. 
Uand  nrlll  Co. 


BOILER     IMIONTS     AND 
TTV'JS. 
The  Viilonn  Iron  Worka. 

BROWNSTONB. 

Humiv.clatowD  Browustone  Co. 

CABLKWAVS. 

8.   l-lorj   Mff,   Co. 
LldBPr«nod  Mfg.  Co. 
n.  \V.  Pratt. 
Trenton  Iron  Works. 

CARTS. 

Austin  &  Western  Co..  Ltd. 

COMPRESSED  AIR  SHOP  TOOLS 
Clayton  Air  Compressor  Works. 

CHANNELERS. 

New  Albany  Mfg.  Co. 
Steam   Stone  Cutter  Co. 
iDgt-r^olI-Srrg^ant  Drill  Co. 
Lord.  Bowler  ft  Co. 
SulllTRn  Mnrhlnery  Co. 
Rand  Drill  Co. 

CHILLED   SHOT. 

B.  C.  ft  R.  A.  Tilgbmsn. 

CONVKYOltS. 

8.   riory  Mfg.  C". 

CORE  DRILL. 

Davis  Calyx   Drill    (  o. 

CRABS. 

American  Hoist  ft  iv<>rrlck  Co. 
Contractors'   Plant   MfR.   Co. 

Ineorisoll-Sergeant  Prltl  Co. 


W.  H.  .Anderson  ft  Sod. 

Hand  Drill  Co. 

CRUSHED  STEEL. 

Pittsburgh   Crushed   Steel   Co. 

DERRICKS  AND  FITTINGS, 
lagersoll  Sergeant   Drill   Co. 
Lincoln   Iron   Works. 
[A}rd,  Howler  ft  Co. 
Sullivan  Machinery  Co. 
F.   U,   Patfb   Mfg.   Co. 
New  Albuny  Mfg.  Co. 
Contractors'  Plant  Mfg.  Co. 
I  )obi)ie  Foundry  ft  Maclilne  Co. 
Rand  Drill  Co. 
Thos.  Carliu's  Sons. 

DECK   ENGINES. 

The  Vulcan   Iron   Works  Co. 

IiR.VWINO    MATERIALS. 
Kcufl't'l  ii.  Ksser  Co, 

DUMP  WAGONS. 

Austin  ft  Western  Co..  Ltd. 

ELEVATORS. 

Austin  ft  Weslem  Co..  Ltd. 

KNGINE.**. 
D.  W.  Pratt. 

EXPLOSIVES. 

.Vftnrt    PiMvder   Co. 
Ingprsoll  Sereeant   Drill  Co. 
Kiu.x   fi.Mk  Rinsting  Co. 
Uand  DHll  Co. 

EXCAVATORS. 

Xulcan  Iron  Works  Co. 

FEED   WATER   HEATERS, 
Lord,  Lowler  ft  Co. 

FILES   AND  RASPS. 

lliinimiirttfr,  SehieminerftCo. 

FI.K.MIII.i:     J<H\TS:     STEAM. 
Allt  nit   l.M^riD. 
Miirnii  l"li"xH)|c  St>-noi  .Kiliil  Ci>. 

OKAI'IIITE   GREASE. 
JoR.  l^liou  Crucible  Co, 

GRANITE. 

Arthur  Lee  ft  Bros, 
.r.  G.  Mott  <;ranlte  Co. 
Troy  Granite  Co. 

GRINDSTONE  MA.VDRELS. 
Ix)rd.  Bowler  ft  Co. 

ORATES. 

The  Vulcan  Iron  Works  Co. 

HEADERS. 

Lincoln   Iron  Worka. 

HORSE  ROAD   Rni.I.EHS, 
Austin  ft  Western  (*o.,  Lid. 

HOSE. 

Ingersoll. Sergeant    Drill  Co. 
Sullivan  Slacblnery  Co. 
Uiind   Drill  Co   . 


HOISTS. 

AroertcRD  Hoist  ft  Derrick  Co. 
Contractors'  Plant  Mfic.  Co. 
IngersoU-Sergeant   Drill  Co. 
Industrial  Works. 
Lldgcrwood  Mfp.  Co. 
Lincoln  Iron  ^^ork8. 
Snillvan  Machinery  Co. 
S.  Flory  Mfg.  Co. 
Lord,  Bowler  ft  Co. 
New   .Albany  Mfg.  Co. 
Dobhie  Foundry  &  Machine  Co. 
Rand  Drill  Co. 

HOISTING    ENGINES. 
TtiomiiB  Carlin's  Sons. 
Ijord,   Bowler  ft  Co. 
S.  Flury  .Mfg.  Co. 
.Amerlean  Hoist  ft  Derrick  Co. 
D.  W.  Pratt. 
Ingeraoll-Serpeant  Drill  Co. 
Lidi;erwood  Manufacturing  Co. 
F.   R.   I'atch   Mfg.   Co. 
The  Vulcan  Iron  Works. 
Contractoi's'   I'lant  Mfg.  Co. 
Dohhie  Foundry  &  Maoh. 
Rnnd  Drill  Co 

HORSE  POWERS. 

American  Ilol«t  &  l>crrii-k  Co. 
Contractors'  Plunt  Mfc.  Co. 
Lldgerwood  Manufacturing  Co.| 
Lord,  Bowler  ft  Co. 

JACKS. 

Joyce,  Grid  land  ft  Co. 

W.  H,  Anderson  ft  Son. 
JiilNTS.     FLEXIBLE:    STEAM, 

AIR  OR  LigriD. 

Monin  Flexible  Steam  Joint  <'o. 
LARRYS. 

W,  II.  Anderson  ft  Son. 

LATHES. 

Lincoln  Iron  Works. 
F.  R-  Patch  Mfg.  Co. 

LIMI'.STONE. 

Hod  ford  Steam  Stone  Wurks 
Perry,  Matthews,  Busklrk  Stun4 

Co. 
The  C.  8.  Norton  Bluectone  C« 
Hedfurd  Quarries  Co. 
H.  L.  Thornton, 
Bedford   SiiwiiJ   Stoue  Co. 

LOCOMOTIVE  CRANES. 
Industrial  Works. 

MINING  MACHINERY. 

Band  Drill  Co. 

Ingersoll-Sergeant  Drill  0>. 

I,l(l):<-rw«(iil  .Miiiiufncturlnf  C" 

The  Vulcon  Iron  Worka  CO. 
MALLETS. 

W.  Ji.  Andersoti  ft  Son. 

MARBLE. 

Columbian    Marble    QuarrylnyJ 

«■». 
Empire  Marble  Qa. 
Northern  N.  Y.  Marble  Co. 
AdaiUH  Marble  Co. 
True  Blue  ilarble  Co, 
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Schweyer  *  Lletis. 
The  Verd-Aiitlqui?  Marble  Co. 
The  Georgia  ^[orble  Co, 
Kurtuer  k  Brlnillpy. 
Arthur  Li'i'  iV  Bruu. 

I'LANERS. 

F.  U.  I'atch  Mfg.  Co. 
LlAculD  Iron  Works. 
S.   Flory  Mfg.  Co. 
New  Aihauy  Mfg.   Co. 

I'UMFS. 

The  A.  S.  Cameron  Steam  Pump 

Works. 
Ingeraoll-^-rKeant    Drill    Co. 
Pulsometer  Steain  Pump  Co. 
Sullivan  Machinery  Cu. 
The   E.   W.   Vanduren  Co. 
Maallna 

DobWe  F'ouDdry  &  Mach.  Co. 
Hand  Drill  Co. 
D.  W.  I'ratt. 
Hall  Steam  Puiiip  Co. 
Ihivls-JuUtisuii    C(j. 

I'lTTl'Y  POWDER. 

I'lttRbtirgb  Crushed  Steel  Co. 
W.  II.  Anderson  &  Sod. 

I'ULSOMETBHS. 
I>.  W.  I'm  It. 
Pulsometer  Steam  Pump  Co. 

gUARItV  MA€HI.\t:ttV. 
MfKfernan  Urlll  Co. 
New  Albany  Maoufecturlng  Co. 
Aiuerlcau  HoImI  a-  Di-rrkh  Cu. 
ContractoiB*  I'lanc  Mfg.  Co. 
IngerBolJ-Kergeant  Drill  Co. 
Industrial  Works. 
Lord.  Bowler  &  Co. 
Steaiu  Stone  '"litter  Co. 
Sulllran  Machinery  Co. 
Vuloan   Iron  Worka. 
K.  U.   Potfh  Mfg.  Co. 
Rand  Drill  Co. 

raiuatou  VAi.vns. 

Frontier  Iron   W'orks. 

UAII.FUlADS. 

Chiengi),   IndianapotiB  &  Louls- 
Tllle  Railway. 

RAtLUOAD  PLOWS, 

Austin  &  Weatcrn  Co.,  Ltd. 

RAMPS. 

Ilammacher,  Schlenimer  &  Co. 

ROAD  SCRAPERS. 

Austin  h  Western  Co.,  Ltd. 

ROCK  DRILLS. 

ImviM  Ctilyv   Drill   l'<i. 

MuKiernau   Drill  Co. 

SI.   C.    Uiillnik   \Un.   Co. 

Ingersnll-SprKeant  Drill  Co.  ' 

Rand  Drill  Co. 

RulHvao  Machinery  Co. 

The  .Folin  M.  Rogers  Boat,  Gsugi 

and  Drill   Works. 
D.  W.  Pratt. 


BOCK    DRILL   CONNECTIONS, 
ALL  .METAL. 

Murao  Klexlble  Steam  Joint  Co. 

ROUGE. 

PUtsburgU  Crushed  Steel  Works. 

BVBBINt;  BEDS. 
Lincoln  Iron  Works. 
K.  R.  1*0 ich  Mfg.  Co. 
New  Albany   Mfg.   Co. 
Lord,   Bowler  &  Co. 

SAND  PUMPS. 

t'renler  &  Le  Blanc. 

SAW-BLADES. 

Wm.  Clark  Sons  Co. 
i(u|tlil  Sloue  Saw  (Jif. 

SAND  FEED. 

l'"renler  &  Le  Blanc. 
K.  J,  &  C.  H.  Hawley. 
LlaralD  Iron  Works. 

SAW   IJA.NGS. 

Lord.  Bowler  &  Co. 
New  Albany  Mfg.  Co. 
LiacolD  iron  Works. 
.>>ulllvan  Machinery  Co. 
]■'.   it.   Patch  Mfg.  Co. 

SLATI-:  MACHINERY. 
«.  I'loiy  Mfg.  Co. 
Lincoln   Iron  Works. 
F.  It,  Patch  A  Co, 

SLATE  DEALERS. 
R.  U.  Prltcbanl. 
J.  R.  WIlllauiK  &  Co. 
<''liapmau  Slate  Co. 
North  Bangor  Slate  Co. 

SANDSTONE. 

Hiiinmelstown  Brown  Stone  Co. 
Portage  Entry  Quarries  Co. 
Minnf84)ta  Sandatii'ne  Co. 
Ttw  Cleveland  Stone  Co. 

SCRAPERS. 

Austin  &  Western  Co.,  Ltd. 

SCREENS. 

Austin  &  Western  Co.,  Ltd. 

STEAM  ENfJINES. 
Lln<;oln   Iron   Works. 
Iiigerdoll-StTKeaiit  (>rlil  Co. 
Sullivan   MaclilnGry  Co. 
Rand  Drill  Co. 

STEAM  JOINTS. 

.Horau   Flexible  SIi'Miij  Joint   Co 

.<5TEA.M   SHOVELS. 
The   Vulcan  Iron  Works  Co. 
Thomas  Cartln's  Sons. 

STEEL. 
Wllllniii  Jessop'u  Sons. 

STONE  CRUSHERS. 

,\ustln  &  Western  Co.,  Ltd.  i 

II.  W.   Pratt. 

STONE  VVOKKI NO  MACHINERY. 
I{u|>id  Stone  Saw  Co. 
Lincoln    Iron   Works. 


v.  R.  Patch  Mfg.  Co. 
New  Albaoy  Mfg.  Co. 
Lord,   Howler  At  Co. 
Bellhau  Fdy.  and  Macb.  Co. 

STEEL   E.MERY. 

Pittsburgh  Crushed  Steel  Co. 

SECOND-HAND  MACHINERY. 

Willis  Shaw. 

Thos,  Carlln'a  Sons. 

AUreil   C.  Torbert    &   Co. 

A.    N.FItzslmiuons. 

See  Classified  Ad.  Column, 

TACKLE  BLOCKS. 

W.  H.  Anderson  &  Son. 
Dobble  Foundry  &  Machine  Co. 
American  Hoist  &  Derrick  Co. 
Contractors'  Plant  Mfg.  Co. 
Ingersoll  -Sergeant   Drill  Co. 
Rund    Drill  Co. 
FultuD  iron  A.  lilnglne  Works. 

TRAVELERS. 

LInculD   Iron  Works. 
Lord,   BowJer  &  Co. 
New  Albany  Mfg.  Co. 

TRAVELI.Nti   CRANES. 
Lord,  Bowler  &  Co. 
Industrial  Works. 

TOOLS, 

Thus.  Carlln's  Sons. 
W.  H.  Anderson  &  Sou. 
Hammactacr,  Scblemnier  &  Co. 

TOOL  STEEL. 

Pittsburgh  Tool  Steel  Co. 
Wlllhim  je^ijoirt)  Sniis. 

TOOTH  CHISEL  &  CUTTING 
MACHINE. 
W.   II.  Anderson  ft  Son. 

wiNctncs. 

American  Hoist  &  Derrick  Co, 
Contractors'  Plant  Mfg.  Co. 
ItjgeraoU-Sergeain  Drill  Co. 
Lincoln  Iron   Works. 
Sullivan  Machinery  Co. 
Rand  Drill  Co. 

WIRE  ROPE. 

Am<?rlcan  Hoist  &  Derrick  Co, 
BrodfTlck  &  i^njicom  Itope  Co. 
Ingersoll-Sergeatit  Drill  Co. 
A.  Loschen  &  Sons*  Rope  Co. 
LIdserwood  Manufacturing  Co. 
Sullivan  Ma<;htnery  Co, 
Trenton  Iron  Co. 
Coiitrartors"  Plant  Mfg.  Co. 
Road  Drill  Co. 

WIRE  ROPE  CLAMPS, 

Aniiertcan  Hoist  *  Derrick  Co. 

WHEELBARROWS. 

W.  II,  Anderson  &  Son. 

WEDCE  LEAD 

•nog  5?  Qosjopuv    H  ".W 


DRAWING  MATERIALS. 

\\>  make  and  carry  the  most  complete  and  best  assorted 
stock  in  America.  Our  goods  are  recognized  as  the  standard 
o(  quality.  They  all  bear  our  trade  mark  and  are  warranted 
by  ui.  Our  prices  are  reasonable.  Our  lavishly  illustrated 
camlu^Le  minutely  and  correctly  describes  our  goods.  It 
contain  much  valuable  information,  and  is  »ent  gratis  on 
application. 
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STONE. 


I  0a$$ified  Dir^^^ry.  I 


LEADING  SUTE  DEALERS 

OF   THE    UNITED    STATES. 


Chapman  sLtAte  co. 

Chapman  Quarries. 

PENNSVLVANIA. 


LEADING  STONE  DEALERS 

OF    THE    UNITED    STATES. 


The  New  England  Brown  Stone  Co., 

CROMWELL.  Middlesex  County.  Conn. 

W.   K.   Hanney,  Supt.  nuJ  Genl.   Mngr. 

CONNECTICUT    BROWN   STONE. 

Stone  of  nil  sizes  Id  the  rough,  and  sawed 
Blabs  nlwnys  In  stock.  Orders  for  stone  sawed 
to  dloiouslons  promptly  attended  to. 


LEADING  GRANITE  DEALERS 

OF    TUE    UNITED    STATES. 


J      B.  WILLIAMS  &  CO.. 


ARVOMA,  VA. 
.ManufaciurcrG  of  and  Dealers  in  itie 
BUCKINQhAM  VIROINIA  PKEniUM  5LATE. 


RB.   PRITCHAKD.      Middle  Ursiiville,  ,N.  V. 
Eagle   UgU   iKiate   Quarry. 

RED  ROOFING  SLATE. 

UlRheBt  nwiird  at   Wmid's  Fair.  ('hlcH>!ci. 


OKTH   BANGOR  SLATE  CO.,       etnflor.  Pa 
Mlnera  ond  tnfrs.  of  tbe  celebmted 


N 

BLACK  BANGOR  ROOFING  SLATE. 

E'.   P.  Mon?,  SupeilntPTJilont. 


LEADING  MARBLE  DEALERS 

OF    TlIK    UNlTb:D    STATES. 


SCHWEYKR  &  LI  ESS.  Klmf-of-Pruasla.  P.   O 
Producers  of  Montgomery  Co.,  Pa 

K-BrJe"""*  MARBLES. 

Eatlmatf^fl  <in  nil  kinrta  of  rut  .Htodc  work. 


r;OUVERNEUK  MARBLE  CO. 
^-*  Sole  prodncers  of  the  celebrated 

OOWeRNEUH  MaRBLB. 

For  Mnnumcntfl!  luid  ItulNlmtr  |iiiri>i><w^,   ljunrru'!i 
and  Odi'*'".  Omivvrnour,  jJt,  Lawrt'ncp  Pn.,  N.  ¥, 


ADAMS  MARBLE  CO.. 
Producers  of  Bwildine  Marbles 

aua.rrie«  &t  A.DAH9.  UA.BS. 


THE  SOUTHERN  nARBLE  CO. 

(Of  Martile  mil,  Ga.) 

"GEORGIA  WHITE  MARBLE.' 


TROY  GRANITE  CO., 

Denlcra  in 

Silver  Wester/y  Granite, 

WORCESTER,  MASS. 


JAMES    B.  CORDON, 

HOSCOE.  SULLIVAN  COUMIT.  N(W  YORK. 

specialist  in  Stone. 

Old  or  fii'w  ijutirrlcs  exHiiilficd.    Hcportg  und  plan* 

fill  (il-'lu.-d  Ifi  work  •iDurrlca  at  u  prulit. 

Ti-rcns  nii.'-i'i.ijMp. 


RTH^SOUTH 


3=3 


T — T 


WMVDOri  -  CIUS4MK1CMMU- 

■CHK««o- ijjj 


II.  /l/lll. 


WDEXEo 


Deee/nber,  1898. 


ffo.  I. 


ISSVED  MOCTnor-,^ 


,-c^ 


:<i©^Nl|ESNlSS 


I,e«<iii>g  Articles. 

Frontispiece— Bridge  of  AlcanUra. 

Crushes  guftrU  and  it»  Source.  (Itlus.) 

The  St.  Paul  Cabte  Hoist. 

Concrete  PaciDir  on  a  Sandstone  Bluff,  (Illua.) 

Practical  Stone  Cutting— XIll.    (Ulus.) 

The  Spectacle  nridge     fllUis) 

Wages  in  the  United  States  and  Kurope  iSto-ijo, 

The  t,iniestones  of  Central  New  York. 


Myrom  L.  KtriasB. 

OHWAkD    BATBft,  C.   E. 

C11A8.  H.  Fox. 

"P." 

Philip  P.  Scbnxioeic. 


Books   and    Periodicals.  Nolen  Trom  Quarry  and  Shop,    Advertiicra' 
partment,  Crinent  and  I.ime.  Timely  Topics.  CorreipoDdence, 
Recent   Patents,  etc,  etc. 


STOKE  ^  MARBLE  ^  ORAKITt 

^BVILDinCr 


•D-n-RAHCK-  PVB-Ca-  PVBLISntR5 
wevYoVk  6MI6A69 


nmi-inii» 


3 


42.2P  PeK  ^€^^*Su\5\^  eovxe^s.^^^^'^v^ 


PITTSBURG 
CRUSHED  STEEL  COMPANY 


in 


STREET,  PITTSBURG,  P». 


PATENTEES  «  SOLE  MANUFACTURERS  OF 


ND 

PowiiirV  iRom. 

THE  BEST  ABRASIVES  KNOWN  for 

Rapid  Polishing.  Rubbing,  Grinding  and  Sawing  of  Granite, 
Marblo,  Stone,  OnyXr  Brick,  Glass,  Metal,  Etc.,  Etc. 


SOME  QUARRYMEN  USE  POWDER 


AND  FIND  IT  PAYS. 

THERS  would  use  it,  but  are  afraid  it  will 
damage  the  Rock.     It   wont,  if  you 
know   how.       Hundreds    have    ^<^^ 

learned  that    it   is   the   Safest, 

Speediest,  Most  Econom 

ical  Way  to  Quarry 


piMENSIONv^ 


•.  STONE 


Write  to 


You 


Wisli  to 


KJno\sr 


HoTV, 


THE  KNOXROCK  BLASTING  COMPANY, 

PITTSBURGH,  PA, 


^>i 


r 


APB   2  9    194C 


r 


■:V%>«^ 


